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Description
FIELD
[0001] The present disclosure relates generally to in-

line resin mixing and, particularly, to mixed resin retention
assemblies and valve assemblies in methods and sys-
tems for inline resin mixing. Various techniques are con-
templated for retaining a mixed resin in the mixed resin
retention assemblies during inline resin mixing. Various
techniques are also contemplated for valve assemblies
with multiple configurations that route mixing compo-
nents to form the mixed resin and other configurations
that route solvents. Additionally, various techniques for
controlling the mixed resin retention assemblies and the
valve assemblies are contemplated.

BACKGROUND

[0002] Currenttechniques forinline resin mixing expe-
rience unsteady transient flows of mixed resin, particu-
larly during startup of pumps supplying the mixing com-
ponents by valves and static mixers (also known as in-
line mixing elements). Unsteady transient flows produce
mixed resins that either must be discarded to avoid man-
ufacturing of non-conforming composite parts. Current
techniques for inline resin mixing use three-way valves,
for example, to route mixing components to a mixed resin
line. The mixed resin line may be provided to static mix-
er(s) and flowmeter(s).

[0003] Accordingly, those skilled in the art continue
with research and development efforts to improve tech-
niques for inline resin mixing that reduce waste and in-
crease reliability of mixed resins for composite manufac-
turing.

SUMMARY

[0004] Disclosed are examples of methods, mixed res-
in retention assemblies, valve assemblies and systems
for inline resin mixing. The following is a non-exhaustive
list of examples, which may or may not be claimed, of
the subject matter according to the present disclosure.
[0005] In an example, the disclosed method for inline
resin mixing includes: (1) establishing a flow of a mixed
resin thatincludes a first mixing component and a second
mixing component; (2) directing at least an initial portion
of the mixed resin to a first intermediate volume; and (3)
subsequently directing a remainder of the mixed resin to
a second intermediate volume after a predetermined trig-
gering event relating to a continuing flow of the mixed
resin.

[0006] The first mixing component may comprise at
leastone of athermosetresin, an epoxy resin, apolyester
resin and a thermoplastic resin.

[0007] The second mixing component may comprise
atleast one of athermoset hardener, an epoxy hardener,
a polyester hardener, a hardener additive and a catalyst.
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[0008] The predetermined triggering event may indi-
cate a ratio of the first mixing component to the second
mixing component in the flow is within an acceptable tol-
erance of a predetermined threshold. Preferably, prior to
the predetermined triggering event, the ratio of the first
mixing component to the second mixing component in
the flow is not within the acceptable tolerance of the pre-
determined threshold and unreliable.

[0009] The method may further comprise receiving the
flow of the mixed resin at an inlet spout configured to
initially direct the mixed resin to the first intermediate vol-
ume and configured to subsequently direct the mixed res-
in to the second intermediate volume. Preferably, an in-
termediate vessel comprises the first intermediate vol-
ume and the second intermediate volume. Further pref-
erably, the intermediate vessel further comprises a first
base level, a second base level above the first base level,
a connecting wall between an interior portion of the first
base level and an interior portion of the second base level
and an exterior wall extending from an exterior portion
of the firstbase level and an exterior portion of the second
base level to an opening to the intermediate vessel, the
firstintermediate volume defined from the first base level
upward to the second base level, the second intermedi-
ate volume defined from the second base level upward
toward the opening. Even further preferably, the interme-
diate vessel further comprises an outlet disposed along
the exterior wall for dispensing mixed resin from the sec-
ond intermediate volume, the outlet disposed above the
first intermediate volume such that the mixed resin in the
first intermediate volume is not dispensed through the
outletwhen the mixed resinis dispensed from the second
intermediate volume. Even further preferably, the meth-
od further comprises moving atleast one of the inlet spout
and the intermediate vessel from a first position in which
the mixed resin is directed to the firstintermediate volume
to a second position in which the mixed resin is directed
to the second intermediate volume after the predeter-
mined triggering event, wherein optionally the inlet spout
is configured to expand/extend from the first position to
the second position in response to the predetermined
triggering event, wherein preferably the inlet spoutis con-
figured to compress/retract from the second position to
the first position after conclusion of the continuing flow
of the mixed resin to the second intermediate volume.
Further preferably, the inlet spout is configured to swivel
from the first position to the second position in response
to the predetermined triggering event. Further preferably,
the intermediate vessel is configured to move from the
first position to the second position in response to the
predetermined triggering event. Further preferably, the
intermediate vessel further comprises a partitioning wall
extending from the first base level toward the opening of
the intermediate vessel to physically isolate the first in-
termediate volume from the second intermediate volume,
wherein optionally the method further comprises draining
the mixed resin from the first intermediate volume after
the mixed resin is directed to the second intermediate
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volume.

[0010] The intermediate vessel may comprise the first
intermediate volume and the second intermediate vol-
ume, wherein preferably the intermediate vessel further
comprises a base level and an exterior wall extending
from an exterior portion of the base level to an opening
to the intermediate vessel. Further preferably, the inter-
mediate vessel further comprises a partitioning wall ex-
tending from the base level toward the opening of the
intermediate vessel to physically isolate the first interme-
diate volume from the second intermediate volume. Even
further preferably, the method may comprise moving at
least one of the inlet spout and the intermediate vessel
from a first position in which the mixed resin is directed
to the first intermediate volume to a second position in
which the mixed resin is directed to the second interme-
diate volume after the predetermined triggering event,
preferably wherein the inlet spout is configured to ex-
pand/extend from the first position to the second position
in response to the predetermined triggering event, and
even more preferably wherein the inlet spout is config-
ured to compress/retract from the second position to the
first position after conclusion of the continuing flow of the
mixed resin to the second intermediate volume. Option-
ally, the inlet spout is configured to swivel from the first
position to the second position in response to the prede-
termined triggering event. The intermediate vessel may
also be configured to move from the first position to the
second position in response to the predetermined trig-
gering event. The method may comprise draining the
mixed resin from the first intermediate volume after the
mixed resin is directed to the second intermediate vol-
ume. Optionally, the intermediate vessel further compris-
es an outlet disposed along the exterior wall for dispens-
ing mixed resin from the second intermediate volume,
the outlet disposed above the first intermediate volume
such that the mixed resin in the first intermediate volume
is not dispensed through the outlet when the mixed resin
is dispensed from the second intermediate volume, the
first intermediate volume defined from the base level up-
ward to the outlet, the second intermediate volume de-
fined from the first intermediate volume upward toward
the opening.

[0011] The method may further comprise: agitating the
mixed resin in the second intermediate volume; heating
the mixed resin in the second intermediate volume to a
predetermined temperature; maintaining the mixed resin
in the second intermediate volume at the predetermined
temperature; and insulating the mixed resin in the second
intermediate volume to facilitate maintaining the prede-
termined temperature. Preferably, at least one agitation
device is disposed such that the agitating of the mixed
resin in the second intermediate volume does not agitate
the mixed resin in the first intermediate volume. Prefer-
ably, the first intermediate volume and the second inter-
mediate volume are physically isolated such agitation of
the mixed resin in the second intermediate volume does
not agitate the mixed resin in the first intermediate vol-
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ume. The method may further comprise heating the
mixed resin in the first intermediate volume to the prede-
termined temperature; and maintaining the mixed resin
in the firstintermediate volume at the predetermined tem-
perature.

[0012] The method may further comprise monitoring a
parameter associated with the flow of the mixed resin to
obtain a measurement; comparing the measurement to
a predetermined threshold associated with the predeter-
mined triggering event; and changing the directing of the
mixed resin from the first intermediate volume to the sec-
ond intermediate volume after the measurement ex-
ceeds the predetermined threshold. Preferably, the
measurement comprises atleastone of a flow time meas-
urement, a mixed resin viscosity measurement, a mixed
resin flow measurement, a mixed resin volume measure-
ment, a mixed resin weight measurement and a mixed
resin concentration measurement. Further preferably,
the flow time measurement is based on an elapsed time
measurement from a start of the continuing flow of the
mixed resin, wherein optionally the predetermined
threshold for the elapsed time measurement is about 30
seconds from the start of the continuing flow of the mixed
resin. Further preferably, the mixed resin viscosity meas-
urement is based on measurements of a dynamic mixed
resin pressure and a mixed resin temperature by a vis-
cometer. Even further preferably, the mixed resin flow
measurement is based on measurements by ultrasonic
sensors. Even further preferably, the mixed resin volume
measurement is based on a fluid level measurement for
the first intermediate volume, wherein optionally the pre-
determined threshold for the fluid level measurement is
indicative of about 0.431 liters of mixed resin in the first
intermediate volume. Preferably, the mixed resin weight
measurement is based on a mixed resin weight meas-
urement for the first intermediate volume, wherein op-
tionally the predetermined threshold for the mixed resin
weight measurement is indicative of about 0.5 kilograms
of mixed resin for the first intermediate volume. Prefera-
bly, the mixed resin concentration measurementis based
on a concentration measurement by a refractometer, op-
tionally wherein the predetermined threshold for the con-
centration measurement is indicative of at least one of
about two-thirds concentration of the first mixing compo-
nent and about one-third concentration of the second
mixing component. The method may further comprise
comparing the measurement to a second predetermined
threshold associated with conclusion of the continuing
flow of the mixed resin to the second intermediate vol-
ume; after the measurement is more than the second
predetermined threshold, adjusting direction of the mixed
resin from the second intermediate volume to the first
intermediate volume such that a next flow of the mixed
resin would be initially directed to the first intermediate
volume; and draining the mixed resin from the first inter-
mediate volume, preferably wherein the measurement
comprises at least one of a mixed resin viscosity meas-
urement, a mixed resin flow measurement and a mixed
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resin concentration measurement.

[0013] The method may further comprise dispensing
the mixed resin from the second intermediate volume to
a next stage of processing. Preferably, the next stage of
processing comprises at least one of at least one resin
infusion tool, at least one resin molding tool and at least
one compression molding tool.

[0014] The method may further comprise dispensing
the mixed resin from the second intermediate volume to
atleast oneresin infusion tool. Preferably, the dispensing
comprises pumping the mixed resin from the second in-
termediate volume to the at least one resin infusion tool.
Further preferably, an outlet for the dispensing of the
mixed resin from the second intermediate volume is dis-
posed such that the mixed resin in the first intermediate
volume is not dispensed through said outlet. Even further
preferably, the first intermediate volume and the second
intermediate volume are physically isolated such that
mixed resin is not dispensed from the first intermediate
volume.

[0015] The method may further comprise dispensing
the mixed resin from the second intermediate volume to
atleastone resin molding tool. Preferably, the dispensing
comprises pumping the mixed resin from the second in-
termediate volume to the at least one resin molding tool.
Further preferably, an outlet for the dispensing of the
mixed resin from the second intermediate volume is dis-
posed such that mixed resin from the first intermediate
volume is not dispensed through said outlet. Even further
preferably, the first intermediate volume and the second
intermediate volume are physically isolated such that
mixed resin is not dispensed from the first intermediate
volume.

[0016] The method may further comprise draining the
mixed resin from the first intermediate volume after the
mixed resin is directed to the second intermediate vol-
ume.

[0017] Inanexample, the disclosed mixed resin reten-
tion assembly for inline resin mixing includes an inlet
spout and an intermediate vessel. The inlet spout is con-
figured to receive a flow of a mixed resin from a mixed
resin supply subsystem. The mixed resin includes a first
mixing component and a second mixing component. The
intermediate vessel includes a first intermediate volume
and a second intermediate volume. The firstintermediate
volume configured to hold at least an initial portion of the
mixed resin. The second intermediate volume is config-
ured to hold a remainder of the mixed resin. The inlet
spout and the intermediate vessel are configured such
that the mixed resin is initially directed to the first inter-
mediate volume and subsequently directed to the second
intermediate volume in response to a predetermined trig-
gering event related to a continuing flow of the mixed
resin.

[0018] The first mixing component may comprise at
leastone of athermosetresin, an epoxy resin, apolyester
resin and a thermoplastic resin.

[0019] The second mixing component may comprise
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at least one of a thermoset hardener, an epoxy hardener,
a polyester hardener, a hardener additive and a catalyst.
[0020] The predetermined triggering event may indi-
cate a ratio of the first mixing component to the second
mixing component in the flow is within an acceptable tol-
erance of a predetermined threshold. Preferably, prior to
the predetermined triggering event, the ratio of the first
mixing component to the second mixing component in
the flow is not within the acceptable tolerance of the pre-
determined threshold and unreliable.

[0021] The intermediate vessel may further comprise
afirstbase level, a second base level above the first base
level, a connecting wall between an interior portion of the
first base level and an interior portion of the second base
level and an exterior wall extending from an exterior por-
tion of the first base level and an exterior portion of the
second base level to an opening to the intermediate ves-
sel, the first intermediate volume defined from the first
base level upward to the second base level, the second
intermediate volume defined from the second base level
upward toward the opening. Preferably, the intermediate
vessel further comprises an outlet disposed along the
exterior wall for dispensing the mixed resin from the sec-
ond intermediate volume, the outlet disposed above the
first intermediate volume such that the mixed resin in the
first intermediate volume is not dispensed through the
outletwhen the mixed resinis dispensed from the second
intermediate volume. The assembly may further com-
prise a positioning assembly configured to move at least
one of the inlet spout and the intermediate vessel from
a first position in which the mixed resin is directed to the
first intermediate volume and a second position in which
the mixed resin is directed to the second intermediate
volume after the predetermined triggering event. Prefer-
ably, the positioning assembly is configured to ex-
pand/extend the inlet spout from the first position to the
second position in response to the predetermined trig-
gering event, wherein optionally the positioning assem-
bly is configured to compress/retract the inlet spout from
the second position to the first position after conclusion
of the continuing flow of the mixed resin to the second
intermediate volume. Preferably, the positioning assem-
bly is configured to swivel the inlet spout from the first
position to the second position in response to the prede-
termined triggering event. Further preferably, the posi-
tioning assembly is configured to move the intermediate
vessel from the first position to the second position in
response to the predetermined triggering event.

[0022] The intermediate vessel may further comprise
a base level and an exterior wall extending from an ex-
terior portion of the base level to an opening to the inter-
mediate vessel. Preferably, the intermediate vessel fur-
ther comprises a partitioning wall extending from the
base level toward the opening of the intermediate vessel
to physically isolate the first intermediate volume from
the second intermediate volume. The assembly may fur-
ther comprise a positioning assembly configured to move
at leastone of the inlet spout and the intermediate vessel
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from a first position in which the mixed resin is directed
to the first intermediate volume and a second position in
which the mixed resin is directed to the second interme-
diate volume after the predetermined triggering event.
Preferably, the positioning assembly is configured to ex-
pand/extend the inlet spout from the first position to the
second position in response to the predetermined trig-
gering event, wherein optionally the positioning assem-
bly is configured to compress/retract the inlet spout from
the second position to the first position after conclusion
of the continuing flow of the mixed resin to the second
intermediate volume. Preferably, the positioning assem-
bly is configured to swivel the inlet spout from the first
position to the second position in response to the prede-
termined triggering event. Further preferably, the posi-
tioning assembly is configured to move the intermediate
vessel from the first position to the second position in
response to the predetermined triggering event. The in-
termediate vessel may further comprise an outlet dis-
posed along the exterior wall for dispensing mixed resin
fromthe second intermediate volume, the outlet disposed
above the first intermediate volume such that the mixed
resin in the first intermediate volume is not dispensed
through the outlet when the mixed resin is dispensed
from the second intermediate volume, the first interme-
diate volume defined from the base level upward to the
outlet, the second intermediate volume defined from the
first intermediate volume upward toward the opening.
[0023] The assembly may further comprise: at least
one agitation device configured to agitate the mixed resin
in the second intermediate volume; at least one heating
device configured to heat the mixed resin in the second
intermediate volume to a predetermined temperature; a
heating control system configured to control the at least
one heating device and configured to maintain the mixed
resin in the second intermediate volume at the predeter-
mined temperature; and at least one insulating device
configured to insulate the mixed resin in the second in-
termediate volume to facilitate maintaining the predeter-
mined temperature. Preferably, the at least one agitation
device is disposed such that agitation of the mixed resin
in the second intermediate volume does not agitate the
mixed resin in the first intermediate volume. Further pref-
erably, the at least one heating device is configured to
heat the mixed resin in the first intermediate volume to
the predetermined temperature, and wherein the heating
control system is configured to maintain the mixed resin
in the firstintermediate volume at the predetermined tem-
perature.

[0024] Theassembly mayfurther comprise atleastone
monitoring device configured to detect at least one pa-
rameter associated with the flow of the mixed resin to
obtain at least one measurement; a positioning control
system in operative communication with the at least one
monitoring device to receive the at least one measure-
ment, wherein the positioning control system is config-
ured to compare the at least one measurement to a cor-
responding at least one predetermined threshold asso-
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ciated with the predetermined triggering event; and a po-
sitioning assembly configured to move at least one of the
inlet spout and the intermediate vessel from a first posi-
tion in which the mixed resin is directed to the first inter-
mediate volume and a second position in which the mixed
resin is directed to the second intermediate volume after
the predetermined triggering event, and wherein the po-
sitioning control system is in operative communication
with the positioning assembly, the positioning control sys-
tem configured to control movement of the positioning
assembly between the first position and the second po-
sition in response to the predetermined triggering event.
Preferably, the at least one measurement comprises at
least one of a flow time measurement, a mixed resin vis-
cosity measurement, a mixed resin flow measurement,
amixed resin volume measurement, a mixed resin weight
measurement and a mixed resin concentration measure-
ment. Further preferably, the at least one monitoring de-
vice comprises at least one of a timer configured to mon-
itor elapsed time from a start of the continuing flow of the
mixed resin, a viscometer configured to monitor a dy-
namic mixed resin pressure and a mixed resin tempera-
ture associated with the continuing flow of the mixed res-
in, ultrasonic sensors configured to measure the contin-
uing flow of the mixed resin, a fluid sensor configured to
detect a fluid level that indicates the first intermediate
volume is full, a scale configured to detect a weight that
indicates the first intermediate volume is full, a refrac-
tometer configured to monitor a concentration of the con-
tinuing flow of mixed resin.

[0025] The assembly may further comprise an outlet
configured to dispense the mixed resin from the second
intermediate volume to at least one resin infusion tool.
Preferably, the outlet is configured to interface with a
mixed resin dispensing subsystem, the mixed resin dis-
pensing subsystem configured to pump the mixed resin
from the second intermediate volume to the at least one
resin infusion tool. Further preferably, the outlet is dis-
posed such that the mixed resin in the first intermediate
volume is not dispensed through said outlet. Even further
preferably, the first intermediate volume and the second
intermediate volume are physically isolated such that the
outlet is not in fluidic communication with the first inter-
mediate volume.

[0026] The assembly may further comprise an outlet
configured to dispense the mixed resin from the second
intermediate volume to at least one resin molding tool.
Preferably, the outlet is configured to interface with a
mixed resin dispensing subsystem, the mixed resin dis-
pensing subsystem configured to pump the mixed resin
from the second intermediate volume to the at least one
resin molding tool. Further preferably, the outlet is dis-
posed such that mixed resin from the first intermediate
volume is not dispensed through said outlet. Even further
preferably, the first intermediate volume and the second
intermediate volume are physically isolated such that the
outlet is not in fluidic communication with the first inter-
mediate volume.



9 EP 4 474 122 A2 10

[0027] In an example, the disclosed system for inline
resin mixing includes a mixed resin supply subsystem
and a mixed resin retention assembly. The mixed resin
supply subsystem includes a first reservoir, a first pump,
a second reservoir, a second pump, a three-way valve,
a plurality of first supply lines, a plurality of second supply
lines and at least one mixed resin supply line. The first
reservoir is configured to hold a volume of a first mixing
component. The first pump is configured to draw the first
mixing component from the first reservoir. The second
reservoir is configured to hold a volume of a second mix-
ing component. The second pump is configured to draw
the second mixing component from the second reservoir.
The three-way valve includes a first inlet connection, a
second inlet connection and an outlet connection. The
three-way valve is configured to receive the first mixing
component from the first pump at the first inlet connec-
tion. The three-way valve is also configured to receive
the second mixing component from the second pump at
the second inlet connection. The three-way valve is fur-
ther configured to establish, and preferably direct, a flow
of a mixed resin to the outlet connection in conjunction
with the first and second pumps drawing the first and
second mixing components from the firstand second res-
ervoirs respectively. The first and second pumps send
the first and second mixing components respectively
through (i) the plurality of firstsupply lines interconnecting
the first reservoir, the first pump and the first inlet con-
nection of the three-way valve and (ii) the plurality of sec-
ond supply lines interconnecting the second reservoir,
the second pump and the second inlet connection of the
three-way valve. The at least one mixed resin supply line
connected to the outlet connection of the three-way
valve. The mixed resin retention assembly includes an
inlet spout and an intermediate vessel. The inlet spout
connected to the at least one mixed resin supply line.
The inlet spout is configured to receive the flow of the
mixed resin via the at least one mixed resin supply line.
The intermediate vessel includes a first intermediate vol-
ume and a second intermediate volume. The first inter-
mediate volume is configured to hold at least an initial
portion of the mixed resin. The second intermediate vol-
ume is configured to hold a remainder of the mixed resin.
[0028] The first pump may comprise a first gear pump
and the second pump comprises a second gear pump.

[0029] The mixed resin supply subsystem may further
comprise an inline mixing element between the three-
way valve and the inlet spout of the mixed resin retention
assembly, wherein the at least one mixed resin supply
line comprises a plurality of mixed resin supply lines in-
terconnecting the three-way valve, the inline mixing ele-
ment and the inlet spout.

[0030] The mixed resin retention assembly may further
comprise: at least one agitation device configured to ag-
itate the mixed resin in the second intermediate volume;
at least one heating device configured to heat the mixed
resin in the second intermediate volume to a predeter-
mined temperature; a heating control system configured
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to control the at least one heating device and configured
to maintain the mixed resin in the second intermediate
volume at the predetermined temperature; and at least
one insulating device configured to insulate the mixed
resinin the second intermediate volume to facilitate main-
taining the predetermined temperature. Preferably, the
atleastone heating device is configured to heat the mixed
resin in the first intermediate volume to the predeter-
mined temperature, and wherein the heating control sys-
tem is configured to maintain the mixed resin in the first
intermediate volume at the predetermined temperature.
[0031] The mixed resinretention assembly may further
comprise at least one monitoring device configured to
detect at least one parameter associated with the flow of
the mixed resin to obtain at least one measurement; a
positioning control system in operative communication
with the at least one monitoring device to receive the at
least one measurement, wherein the positioning control
system is configured to compare the at least one meas-
urement to a corresponding at least one predetermined
threshold associated with a predetermined triggering
event; and a positioning assembly configured to move at
least one of the inlet spout and the intermediate vessel
from a first position in which the mixed resin is directed
to the first intermediate volume and a second position in
which the mixed resin is directed to the second interme-
diate volume after the predetermined triggering event,
and wherein the positioning control system s in operative
communication with the positioning assembly, the posi-
tioning control system configured to control movement
of the positioning assembly between the first position and
the second position in response to the predetermined
triggering event.

[0032] The mixed resinretention assembly may further
comprise an outlet configured to dispense the mixed res-
in from the second intermediate volume. Preferably, the
system further comprises a mixed resin dispensing sub-
system configured to receive the mixed resin from the
second intermediate volume via the outlet of the mixed
resin retention assembly and configured to pump the
mixed resin from the second intermediate volume to at
least one resin infusion tool and/or at least one resin
molding tool.

[0033] In an example, the disclosed valve assembly
for inline resin mixing includes an exterior valve body, an
interior valve body and a cover. The exterior valve body
includes three input ports and an output port and defines
aninterior cavity. Theinterior valve body is disposed with-
in the interior cavity and defines five flow paths extending
from a periphery of the interior valve body and intersect-
ing at a central portion of the interior valve body. The
cover is secured to the exterior valve body to enclose the
interior valve body within the interior cavity.

[0034] The five flow paths of the interior valve body,
the three input ports of the exterior valve body and the
output port of the exterior valve body may be configured
to establish four positions of the interior valve body in
relation to the exterior valve body. Preferably, a first po-
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sition of the interior valve body in relation to the exterior
valve body is configured to connect a first input port
through a first flow path and a second input port through
a second flow path to the output port via a fifth flow path,
optionally wherein the exterior valve body is configured
to block a third flow path and to block a fourth flow path
in the first position. Further preferably, a second position
of the interior valve body in relation to the exterior valve
body is configured to connect a third input port through
a third flow path to the output port via a fourth flow path,
optionally wherein the exterior valve body is configured
to block a first flow path, a second flow path and a fifth
flow path in the second position. Even further preferably,
a third position of the interior valve body in relation to the
exterior valve body is configured to connect a first input
port through a second flow path to the output port via a
first flow path, optionally wherein the exterior valve body
is configured to block a third flow path, a fourth flow path
and a fifth flow path in the third position. Even further
preferably, a fourth position of the interior valve body in
relation to the exterior valve body is configured to connect
a second input port through a fifth flow path to the output
port via a second flow path, optionally wherein the exte-
rior valve body is configured to block a first flow path, a
third flow path and a fourth flow path in the fourth position.
[0035] The three input ports of the exterior valve body
may comprise a first input port, a second input port and
a third input port, the first input port being 90 degrees
counterclockwise of the output port, the second input port
being 90 degrees counterclockwise of the first input port,
the third input port being X degrees counterclockwise of
the second input port, the output port being Y degrees
counterclockwise of the third input port, wherein (X +Y)
=180 degrees and Y < 90 degrees.

[0036] The five flow paths of the interior valve body
may comprise a first flow path, a second flow path, a third
flow path, a fourth flow path and a fifth flow path, the first
flow path being 90 degrees counterclockwise of the fifth
flow path, the second flow path being 90 degrees coun-
terclockwise of the first flow path, the third flow path being
X degrees counterclockwise of the second flow path, the
fourth flow path being Y degrees counterclockwise of the
third flow path, the fifth flow path being X degrees coun-
terclockwise of the fourth flow path, wherein (2X +Y) =
180 degrees.

[0037] The three input ports may comprise a firstinput
port configured to connect to a first mixing component
subsystem to receive a first mixing component, a second
input port configured to connect to a second mixing com-
ponent subsystem to receive a second mixing compo-
nent and a third input port configured to connect to a
solvent subsystem to receive a solvent, wherein the out-
put port is configured to connect to an inline resin mixing
subsystem. Preferably, the first mixing component com-
prises at least one of a thermoset resin, an epoxy resin,
a polyester resin and a thermoplastic resin. Further pref-
erably, the second mixing component comprises at least
one of a thermoset hardener, an epoxy hardener, a pol-
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yester hardener, ahardener additive and a catalyst. Even
further preferably, the solvent comprises at least one of
an isopropyl alcohol-based solvent, a denatured alcohol-
based solvent, an acetone-based solvent and a toluene-
based solvent. Even further preferably, the five flow paths
of the interior valve body, the three input ports of the
exterior valve body and the output port of the exterior
valve body are configured to establish four positions in
which at least one flow path aligns with at least one input
port and another flow path aligns with the output port in
response to rotation of the interior valve body within the
interior cavity of the exterior valve body. Optionally, a first
position of the interior valve body is configured to route
the first mixing component via a first input port through
a first flow path and to route the second mixing compo-
nent via a second input port through a second flow path
to the output port via a fifth flow path to establish a flow
of a mixed resin to the inline resin mixing subsystem,
wherein preferably the interior valve body is configured
to block a third input port in the first position. Optionally,
a second position of the interior valve body is configured
to route the solvent via a third input port through a third
flow path to the output port via a fourth flow path to es-
tablish a flow of the solvent to the inline resin mixing sub-
system, wherein preferably the interior valve body is con-
figured to block a first input port and a second input port
in the second position. Optionally, a third position of the
interior valve body is configured to route the first mixing
component via a first input port through a second flow
path to the output port via a first flow path to establish a
flow of the first mixing component to the inline resin mix-
ing subsystem, wherein preferably the interior valve body
is configured to block a second input portand a third input
port in the third position. Optionally, a fourth position of
the interior valve body is configured to route the second
mixing component via a second input port through a fifth
flow path to the output port via a second flow path to
establish a flow of the second mixing component to the
inline resin mixing subsystem, wherein preferably the in-
terior valve body is configured to block a first input port
and a third input port in the fourth position.

[0038] The valve assembly may further comprise a
valve stem extending through an aperture of the cover
and secured to the interior valve body, the valve stem
configured to facilitate rotation of the interior valve body
within the interior cavity of the exterior valve body. Pref-
erably, the five flow paths of the interior valve body, the
three input ports of the exterior valve body and the output
port of the exterior valve body are configured to establish
four positions in which at least one flow path aligns with
at least one input port and another flow path aligns with
the output portin response to rotation of the interior valve
body to each position via the valve stem. The valve as-
sembly may further comprise a rotary actuator coupled
to the valve stem and configured to rotate the interior
valve body from an initial position to a desired position
in relation to the four positions; a position sensor config-
ured to detect a current position of the interior valve body;
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and a valve control system in operative communication
with the rotary actuator and the position sensor and con-
figured to receive a position signal from the position sen-
sor, to compare the position signal to the desired position
and to send a control signal to the rotary actuator causing
the rotary actuator to move to the desired position. Op-
tionally, the rotary actuator comprises at least one of a
servo motor, a stepper motor, a variable speed electric
motor and a gear box. Optionally, the position sensor
comprises at least one of a position encoder, a rotary
potentiometer servo, a magnetic sensor and a gear box
sensor.

[0039] In an example, the disclosed system for inline
resin mixing comprises the above disclosed valve as-
sembly comprising the exterior valve body, the interior
valve body and the cover. The system further includes:
a first mixing component subsystem coupled to a first
input port of the exterior valve body and configured to
provide afirst flow of a first mixing component to the valve
assembly; a second mixing component subsystem cou-
pled to a second input port of the exterior valve body and
configured to provide a second flow of a second mixing
component to the valve assembly; a solvent subsystem
coupled to a third input port of the exterior valve body
and configured to provide a third flow of a solvent to the
valve assembly; and an inline resin mixing subsystem
coupled to the output port of the exterior valve body and
configured to receive a fourth flow of a mixed resin from
the valve assembly in conjunction with a first position of
the valve assembly and configured to receive the third
flow of the solvent in conjunction with a second position
of the valve assembly.

[0040] The inline resin mixing subsystem may be con-
figured to receive the first flow of the first mixing compo-
nent in conjunction with a third position of the valve as-
sembly.

[0041] The inline resin mixing subsystem may be con-
figured to receive the second flow of the second mixing
component in conjunction with a fourth position of the
valve assembly.

[0042] Other examples of the disclosed methods,
mixed resin retention assemblies, valve assemblies and
systems forinline resin mixing will become apparent from
the following detailed description, the accompanying
drawings and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0043]

Fig. 1 is a flow diagram of an example of a method
for inline resin mixing;

Fig. 2, in combination with Fig. 1, is a flow diagram
of another example of a method for inline resin mix-

ing;

Fig. 3, in combination with Fig. 1, is a flow diagram
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of yet another example of a method for inline resin
mixing;

Fig. 4, in combination with Fig. 1, is a flow diagram
of still another example of a method for inline resin
mixing;

Fig. 5, in combination with Fig. 1, is a flow diagram
of still yet another example of a method for inline
resin mixing;

Fig. 6, in combination with Figs. 1 and 5, is a flow
diagram of another example of a method for inline
resin mixing;

Fig. 7, in combination with Fig. 1, is a flow diagram
of yet another example of a method for inline resin
mixing;

Fig. 8, in combination with Figs. 1 and 7, is a flow
diagram of still another example of a method for inline
resin mixing;

Fig. 9, in combination with Fig. 1, is a flow diagram
of still yet another example of a method for inline
resin mixing;

Fig. 10, in combination with Fig. 1, is a flow diagram
of another example of a method for inline resin mix-

ing;

Fig. 11, in combination with Fig. 1, is a flow diagram
of yet another example of a method for inline resin
mixing;

Fig. 12, in combination with Fig. 1, is a flow diagram
of still another example of a method for inline resin
mixing;

Figs. 13A and 13B provide functional block diagrams
of an example of a mixed resin retention assembly
for inline resin mixing;

Fig. 14 is a functional block diagram of another ex-
ample of a mixed resin retention assembly for inline
resin mixing;

Figs. 15A, 15B1 and 15B2 provide functional block
diagrams of several examples of a mixed resin re-
tention assembly for inline resin mixing;

Fig. 16 is a functional block diagram of yet another
example of a mixed resin retention assembly for in-
line resin mixing;

Fig. 17 is a functional block diagram of still another
example of a mixed resin retention assembly for in-
line resin mixing;
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Fig. 18 is a functional block diagram of an example
of a system for inline resin mixing;

Fig. 19 is a functional block diagram of another ex-
ample of a system for inline resin mixing;

Fig. 20 provides top views of examples of elements
of a valve assembly for inline resin mixing;

Fig. 21Ais a top view of an example of a first position
of an interior valve body of the valve assembly of
Fig. 20 in relation to an exterior valve body with a
cover removed;

Fig. 21B is a top view of an example of a second
position of the interior valve body of the valve as-
sembly of Fig. 20 in relation to the exterior valve body
with the cover removed;

Fig.21Cis atop view of an example of a third position
of the interior valve body of the valve assembly of
Fig. 20 in relation to the exterior valve body with the
cover removed;

Fig. 21D is a top view of an example of a fourth po-
sition of the interior valve body of the valve assembly
of Fig. 20 in relation to the exterior valve body with
the cover removed;

Fig. 22 is a top view of an example of an exterior
valve body of the valve assembly of Fig. 20 with a
cover and an interior valve body removed;

Fig. 23 is atop view of an example of an interior valve
body of the valve assembly of Fig. 20 with a cover
and an exterior valve body removed;

Fig. 24 is a functional block diagram of the valve
assembly of Fig. 20 within an example of a system
for inline resin mixing;

Fig. 25A is a functional diagram of an example of the
first position of the interior valve body of Fig. 21A;

Fig. 25B is a functional diagram of an example of the
second position of the interior valve body of Fig. 21B;

Fig. 25C is a functional diagram of an example of
the third position of the interior valve body of Fig.
21GC;

Fig. 25D is a functional diagram of an example of
the fourth position of the interior valve body of Fig.
21D;

Fig. 26 is a functional block diagram of another ex-
ample of a valve assembily for inline resin mixing;
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Fig. 27 is a functional block diagram of an example
of a system for inline resin mixing that implements
the valve assembly of Fig. 20;

Fig. 28 is a block diagram of aircraft production and
service methodology; and

Fig. 29 is a schematic illustration of an aircraft.
DETAILED DESCRIPTION

[0044] Referring generally to Figs. 1-12, 13A-B, 14,
15A, 15B1-2, 16 and 17, by way of examples, the present
disclosure is directed to methods 100, 200, 300, 400,
500, 600, 700, 800, 900, 1000, 1100, 1200 for inline resin
mixing. Fig. 1 discloses an example of the method 100.
Figs. 1 and 2 disclose an example of the method 200.
Figs. 1 and 3 disclose an example of the method 300.
Figs. 1 and 4 disclose an example of the method 400.
Figs. 1 and 5 disclose an example of the method 500.
Figs. 1, 5 and 6 disclose an example of the method 600.
Figs. 1 and 7 disclose an example of the method 700.
Figs. 1, 7 and 8 disclose an example of the method 800.
Figs. 1 and 9 disclose an example of the method 900.
Figs. 1 and 10 disclose an example of the method 1000.
Figs. 1 and 11 disclose an example of the method 1100.
Figs. 1 and 12 disclose an example of the method 1200.
Figs. 13A-B, 14,15A, 15B1-2, 16 and 17 disclose various
examples of a mixed resin retention assembly.

[0045] With reference again to Figs. 1 and 13A-B, 14,
15A and 15B1-2, in one or more examples, a method
100 for inline resin mixing includes establishing 102 a
flow of a mixedresin 1303. The mixedresin 1303 includes
afirst mixing component 1305 and a second mixing com-
ponent 1306. At 104, at least an initial portion 1309 of
the mixed resin 1303 is directed to a first intermediate
volume 1308. At 106, a remainder 1311 of the mixed
resin 1303 is subsequently directing to a second inter-
mediate volume 1310 after a predetermined triggering
event 1402 relating to a continuing flow 1323 of the mixed
resin 1303.

[0046] In another example of the method 100, the first
mixing component 1305 includes athermosetresin 1333,
an epoxy resin 1334, a polyester resin 1336, a thermo-
plasticresin 1338 or any other suitable mixing component
in any suitable combination. In yet another example of
the method 100, the second mixing component 1306 in-
cludes a thermoset hardener 1340, an epoxy hardener
1342, a polyester hardener 1344, a hardener additive
1346, a catalyst 1348 or any other suitable mixing com-
ponent in any suitable combination.

[0047] In still another example of the method 100, the
predetermined triggering event 1402 indicates a ratio of
the first mixing component 1305 to the second mixing
component 1306 in the flow is within an acceptable tol-
erance 1404 of a predetermined threshold 1406. In a
further example, prior to the predetermined triggering
event 1402, the ratio of the first mixing component 1305
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to the second mixing component 1306 in the flow is not
within the acceptable tolerance 1404 of the predeter-
mined threshold 1406 and unreliable 1408.

[0048] Instill yetanother example, the method 100 also
includes receiving 108 the flow of the mixed resin 1303
at an inlet spout 1302 configured to initially direct 1410
the mixed resin 1303 to the first intermediate volume
1308 and configured to subsequently direct 1412 the
mixed resin 1303 to the second intermediate volume
1310. In a further example, an intermediate vessel 1307
includes the first intermediate volume 1308 and the sec-
ond intermediate volume 1310.

[0049] In an even further example, the intermediate
vessel 1307 also includes a first base level 1502, a sec-
ond base level 1504 above the first base level 1502, a
connecting wall 1506 between an interior portion 1508
of the first base level 1502 and an interior portion 1508
of the second base level 1504 and an exterior wall 1510
extending from an exterior portion 1512 of the first base
level 1502 and an exterior portion 1512 of the second
base level 1504 to an opening 1514 to the intermediate
vessel 1307. In other words, the interior portions 1508
are in relation to the intermediate vessel 1307 and along
the connecting wall 1506 between the first base level
1502 and the second base level 1504. Conversely, the
exterior portions 1512 are in relation to the intermediate
vessel 1307 and along the exterior wall 1510 of the in-
termediate vessel 1307. The first intermediate volume
1308 defined from the first base level 1502 upward to the
second base level 1504. The second intermediate vol-
ume 1310 defined from the second base level 1504 up-
ward toward the opening 1514. For example, the second
intermediate volume 1310 can be in an inverted dome
shape, an inverted conical shape, an open cylindrical
shape, an open cubical shape or any other suitable vol-
umetric shape.

[0050] Inaneven yetfurther example, the intermediate
vessel 1307 also includes an outlet 1516 disposed along
the exterior wall 1510 for dispensing mixed resin 1303
from the second intermediate volume 1310. The outlet
1516 disposed above the first intermediate volume 1308
such that the mixed resin 1303 in the first intermediate
volume 1308 is not dispensed through the outlet 1516
when the mixed resin 1303 is dispensed from the second
intermediate volume 1310.

[0051] With reference again to Figs. 1, 2, 13A-B, 14,
15A, 15B1-2 and 16, in one or more examples, a method
200 for inline resin mixing includes the method 100 of
Fig. 1 and continues from 106 to 202 where at least one
of the inlet spout 1302 and the intermediate vessel 1307
is moved from a first position 1520 in which the mixed
resin 1303 is directed to the first intermediate volume
1308 to a second position 1522 in which the mixed resin
1303 is directed to the second intermediate volume 1310
after the predetermined triggering event 1402.

[0052] Inanother example of the method 200, the inlet
spout 1302 is configured to expand/extend 1414 from
the first position 1520 to the second position 1522 in re-
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sponse to the predetermined triggering event 1402. In a
further example, the inlet spout 1302 is configured to
compress/retract 1416 from the second position 1522 to
the first position 1520 after conclusion of the continuing
flow 1323 of the mixed resin 1303 to the second inter-
mediate volume 1310. For example, the compress/re-
tract 1416 action may include a telescoping feature.
[0053] In yet another example of the method 200, the
inlet spout 1302 is configured to swivel 1418 from the
first position 1520 to the second position 1522 in re-
sponse to the predetermined triggering event 1402.
[0054] In still another example of the method 200, the
intermediate vessel 1307 is configured to move 1524
from the first position 1520 to the second position 1522
in response to the predetermined triggering event 1402.
[0055] In still yet another example of the method 200,
the intermediate vessel 1307 also includes a partitioning
wall 1604 extending from the first base level 1502 toward
the opening 1514 of the intermediate vessel 1307 to
physically isolate 1606 the firstintermediate volume 1308
from the second intermediate volume 1310. In a further
example, the method 200 also includes draining 204 the
mixed resin 1303 from the first intermediate volume 1308
after the mixed resin 1303 is directed to the second in-
termediate volume 1310.

[0056] With reference again to Figs. 1 and 13A-B, 14,
15A, 15B1-2 and 16, in another example of the method
100, the intermediate vessel 1307 also includes a base
level 1602 (see Fig. 16) and an exterior wall 1510 ex-
tending from an exterior portion 1512 of the base level
1602 to an opening 1514 to the intermediate vessel 1307.
In this example, the intermediate vessel 1307 does not
include the first and second base levels 1502, 1504
shown in Fig. 15A. In a further example, the intermediate
vessel 1307 also includes a partitioning wall 1604 ex-
tending from the base level 1602 toward the opening
1514 of the intermediate vessel 1307 to physically isolate
1606 the firstintermediate volume 1308 from the second
intermediate volume 1310.

[0057] With reference again to Figs. 1, 3, 13A-B, 14,
15A and 15B1-2, in one or more examples, a method
300 for inline resin mixing includes the method 100 of
Fig. 1 and continues from 106 to 302 where at least one
of the inlet spout 1302 and the intermediate vessel 1307
is moved 1524 from a first position 1520 in which the
mixed resin 1303 is directed to the first intermediate vol-
ume 1308 to a second position 1522 in which the mixed
resin 1303 is directed to the second intermediate volume
1310 after the predetermined triggering event 1402.
[0058] In another example of method 300, the inlet
spout 1302 is configured to expand/extend 1414 from
the first position 1520 to the second position 1522 in re-
sponse to the predetermined triggering event 1402. In a
further example, the inlet spout 1302 is configured to
compress/retract 1416 from the second position 1522 to
the first position 1520 after conclusion of the continuing
flow 1323 of the mixed resin 1303 to the second inter-
mediate volume 1310. For example, the compress/re-
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tract 1416 action may include a telescoping feature.
[0059] Inyet another example of method 300, the inlet
spout 1302 is configured to swivel 1418 from the first
position 1520 to the second position 1522 in response
to the predetermined triggering event 1402.

[0060] In still another example of method 300, the in-
termediate vessel 1307 is configured to move 1524 from
the first position 1520 to the second position 1522 in re-
sponse to the predetermined triggering event 1402.
[0061] With reference again to Figs. 1, 4 and 13A-B,
in one or more examples, a method 400 for inline resin
mixing includes the method 100 of Fig. 1 and continues
from 106 to 402 where the mixed resin 1303 is drained
from the first intermediate volume 1308 after the mixed
resin 1303 is directed to the second intermediate volume
1310.

[0062] With reference again to Figs. 1 and 13A-B, 14,
15A, 15B1-2 and 16, in another example of the method
100, the intermediate vessel 1307 also includes an outlet
1516 disposed along the exterior wall 1510 fordispensing
mixed resin 1303 from the second intermediate volume
1310. The outlet 1516 is disposed above the first inter-
mediate volume (1308) such that the mixed resin 1303
in the first intermediate volume 1308 is not dispensed
through the outlet 1516 when the mixed resin 1303 is
dispensed from the second intermediate volume 1310.
The first intermediate volume 1308 being defined from
the base level 1602 (see Fig. 16) upward to the outlet
1516. In this example, the intermediate vessel 1307 does
not include the first and second base levels 1502, 1504
shown in Fig. 15A. The second intermediate volume 1310
being defined from the first intermediate volume 1308
upward toward the opening 1514.

[0063] With reference again to Figs. 1, 5 and 13A-B,
in one or more examples, a method 500 for inline resin
mixing includes the method 100 of Fig. 1 and continues
from 106 to 502, 504 and 508. At 502, the mixed resin
1303 in the second intermediate volume 1310 is agitated.
At 504, the mixed resin 1303 in the second intermediate
volume 1310 is heated to a predetermined temperature
1350. At 506, the mixed resin 1303 in the second inter-
mediate volume 1310 is maintained at the predetermined
temperature 1350. At 508, the mixed resin 1303 in the
second intermediate volume 1310is insulated to facilitate
maintaining the predetermined temperature 1350.
[0064] In another example of the method 500, at least
one agitation device 1312 is disposed such that the ag-
itating of the mixed resin 1303 in the second intermediate
volume 1310 does not agitate the mixed resin 1303 in
the first intermediate volume 1308.

[0065] In yet another example of the method 500, the
first intermediate volume 1308 and the second interme-
diate volume 1310 are physically isolated 1606 such ag-
itation of the mixed resin 1303 in the second intermediate
volume 1310 does not agitate the mixed resin 1303 in
the first intermediate volume 1308.

[0066] With reference again to Figs. 1, 5, 6 and 13A-
B, in one or more examples, a method 600 for inline resin
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mixing includes the methods 100, 500 of Figs. 1 and 5
and continues from 506 to 602 where the mixed resin
1303 in the first intermediate volume 1308 is heated to
the predetermined temperature 1350. At 604, the mixed
resin 1303 in the first intermediate volume 1308 is main-
tained at the predetermined temperature 1350. At 606,
the mixedresin 1303 in the firstintermediate volume 1308
is insulated to facilitate maintaining the predetermined
temperature 1350.

[0067] With reference again to Figs. 1, 7, 13A-B and
14, in one or more examples, a method 700 for inline
resin mixing includes the method 100 of Fig. 1 and con-
tinues from 104 to 702 where a parameter associated
with the flow of the mixed resin 1303 is monitored to ob-
tain a measurement 1420. At 704, the measurement
1420 is compared to a predetermined threshold 1406
associated with the predetermined triggering event 1402.
At 706, the directing of the mixed resin 1303 is changed
from the first intermediate volume 1308 to the second
intermediate volume 1310 after the measurement 1420
exceeds the predetermined threshold 1406.

[0068] In another example of the method 700, the
measurement 1420 includes a flow time measurement
1422, a mixed resin viscosity measurement 1424, a
mixed resin flow measurement 1426, a mixed resin vol-
ume measurement 1428, a mixed resin weight measure-
ment 1430, a mixed resin concentration measurement
1432 or any other suitable measurement in any suitable
combination.

[0069] In a further example, the flow time measure-
ment 1422 is based on an elapsed time measurement
1434 from a start 1352 of the continuing flow 1323 of the
mixed resin 1303. In an even further example, the pre-
determined threshold 1406 for the elapsed time meas-
urement 1434 is about 30 seconds from the start 1352
of the continuing flow 1323 of the mixed resin 1303.
[0070] In another further example, the mixed resin vis-
cosity measurement 1424 is based on measurements
1420 of a dynamic mixed resin pressure 1354 and a
mixed resin temperature 1356 by a viscometer 1358.
[0071] In yet another further example, the mixed resin
flow measurement 1426 is based on measurements
1420 by ultrasonic sensors 1360.

[0072] In still yet another further example, the mixed
resin volume measurement 1428 is based on a fluid level
measurement 1436 for the first intermediate volume
1308. In an even further example, the predetermined
threshold 1406 for the fluid level measurement 1436 is
indicative of about 0.431 liters of mixed resin 1303 in the
first intermediate volume 1308.

[0073] In another further example, the mixed resin
weight measurement 1430 is based on a mixed resin
weight measurement 1430 for the first intermediate vol-
ume 1308. In an even further example, the predeter-
mined threshold 1406 for the mixed resin weight meas-
urement 1430 is indicative of about 0.5 kilograms of
mixed resin 1303 for the first intermediate volume 1308.
[0074] In yet another further example, the mixed resin
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concentration measurement 1432 is based on a concen-
tration measurement 1432 by a refractometer 1362. In
an even further example, the predetermined threshold
1406 for the concentration measurement 1432 is indic-
ative of about two-thirds concentration 1364 of the first
mixing component 1305 and about one-third concentra-
tion 1366 of the second mixing component 1306, about
one-half concentration of the first mixing component
1305 and about one-half concentration of the second
mixing component 1306 or any other suitable concentra-
tion of any mixing component in any suitable combina-
tion.

[0075] With reference again to Figs. 1, 7, 8 and 13A-
B, in one or more examples, a method 800 for inline resin
mixing includes the methods 100, 700 of Figs. 1 and 7
and continues from 702 to 802 where the measurement
1420 is compared to a second predetermined threshold
1438 associated with conclusion of the continuing flow
1323 of the mixed resin 1303 to the second intermediate
volume 1310. At 804, after the measurement 1420 is
more than the second predetermined threshold 1438, di-
rection of the mixed resin 1303 is adjusted from the sec-
ond intermediate volume 1310 to the first intermediate
volume 1308 such that a next flow 1368 of the mixed
resin 1303 would be initially directed 1410 to the first
intermediate volume 1308. At 806, the mixed resin 1303
is drained from the first intermediate volume 1308.
[0076] In another example of the method 800, the
measurement 1420 includes a mixed resin viscosity
measurement 1424, a mixed resin flow measurement
1426, a mixed resin concentration measurement 1432
or any other suitable measurement in any suitable com-
bination.

[0077] With reference again to Figs. 1, 9 and 13A-B,
in one or more examples, a method 900 for inline resin
mixing includes the method 100 of Fig. 1 and continues
from 106 to 902 where the mixed resin 1303 is dispensed
from the second intermediate volume 1310 to a next
stage of processing. In another example of the method
900, the next stage of processing includes at least one
resin infusion tool 1324, at least one resin molding tool
1328, atleast one compression molding tool or any other
suitable composite manufacturing tool in any suitable
combination.

[0078] With reference again to Figs. 1, 10, 13A-B, 15A
and 15B1-2, in one or more examples, a method 1000
for inline resin mixing includes the method 100 of Fig. 1
and continues from 106 to 1002 where the mixed resin
1303 is dispensed from the second intermediate volume
1310 to at least one resin infusion tool 1324. In another
example of the method 1000, the dispensing includes
pumping the mixed resin 1303 from the second interme-
diate volume 1310 to the at least one resin infusion tool
1324. In yet another example of the method 1000, an
outlet 1516 for the dispensing of the mixed resin 1303
from the second intermediate volume 1310 is disposed
such that the mixed resin 1303 in the first intermediate
volume 1308 is not dispensed through said outlet 1516.
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In still another example of the method 1000, the first in-
termediate volume 1308 and the second intermediate
volume 1310 are physically isolated 1606 such that
mixed resin 1303 is not dispensed from the first interme-
diate volume 1308.

[0079] With reference again to Figs. 1, 11, 13A-B, 15A
and 15B1-2, in one or more examples, a method 1100
for inline resin mixing includes the method 100 of Fig. 1
and continues from 106 to 1102 where the mixed resin
1303 is dispensed from the second intermediate volume
1310 to at least one resin molding tool 1328. In another
example of the method 1100, the dispensing includes
pumping the mixed resin 1303 from the second interme-
diate volume 1310 to the at least one resin molding tool
1328. In yet another example of the method 1100, an
outlet 1516 for the dispensing of the mixed resin 1303
from the second intermediate volume 1310 is disposed
such that mixed resin 1303 from the first intermediate
volume 1308 is not dispensed through said outlet 1516.
In still another example of the method 1100, the first in-
termediate volume 1308 and the second intermediate
volume 1310 are physically isolated 1606 such that
mixed resin 1303 is not dispensed from the first interme-
diate volume 1308.

[0080] With reference again to Figs. 1, 12 and 13A-B,
in one or more examples, a method 1200 for inline resin
mixing includes the method 100 of Fig. 1 and continues
from 106 to 1202 where the mixed resin 1303 is drained
from the first intermediate volume 1308 after the mixed
resin 1303 is directed to the second intermediate volume
1310.

[0081] Referring generally to Fig. 13A-B, 14, 15A,
15B1-2, 16 and 17, by way of examples, the present dis-
closure is directed to a mixed resin retention assembly
1300 for inline resin mixing. Figs. 13A and 13B disclose
an example of the mixed resin retention assembly 1300
that includes an inlet spout 1302 and an intermediate
vessel 1307. Fig. 14 discloses an example of the mixed
resin retention assembly 1300 in relation to a predeter-
mined triggering event 1402. Figs. 15A, 15B1 and 15B2
disclose examples of the mixed resin retention assembly
1300 in relation to a positioning assembly 1518. Fig. 16
discloses an example of the mixed resin retention as-
sembly 1300in relation to the positioning assembly 1518.
Fig. 17 discloses another example of the mixed resin
retention assembly 1300.

[0082] With reference again to Figs. 13A-B and 14, in
one or more examples, a mixed resin retention assembly
1300 for inline resin mixing includes an inlet spout 1302
and an intermediate vessel 1307. The intermediate ves-
sel 1307 includes a first intermediate volume 1308 and
asecond intermediate volume 1310. The inlet spout 1302
is configured to receive a flow of a mixed resin 1303 from
a mixed resin supply subsystem 1304. The mixed resin
1303 includes a first mixing component 1305 and a sec-
ond mixing component 1306. The mixed resin supply
subsystem 1304 may receive the first mixing component
1305 from a first mixing component supply subsystem
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1330. The mixed resin supply subsystem 1304 may re-
ceive the second mixing component 1305 from a second
mixing component supply subsystem 1332. The first in-
termediate volume 1308 configured to hold at least an
initial portion 1309 of the mixed resin 1303. The second
intermediate volume 1310 configured to hold a remainder
1311 of the mixed resin 1303. The inlet spout 1302 and
the intermediate vessel 1307 are configured such that
the mixed resin 1303 is initially directed 1410 to the first
intermediate volume 1308 and subsequently directed
1412 to the second intermediate volume 1310 in re-
sponse to a predetermined triggering event 1402 related
to a continuing flow 1323 of the mixed resin 1303.
[0083] In another example of the mixed resin retention
assembly 1300, the firstmixing component 1305 includes
athermoset resin 1333, an epoxy resin 1334, a polyester
resin 1336, , a thermoplastic resin 1338 any other suita-
ble mixing component in any suitable combination.
[0084] In yet another example of the mixed resin re-
tention assembly 1300, the second mixing component
1306 includes a thermoset hardener 1340, an epoxy
hardener 1342, a polyester hardener 1344, a hardener
additive 1346, a catalyst 1348 or any other suitable mix-
ing component in any suitable combination.

[0085] In still another example of the mixed resin re-
tention assembly 1300, the predetermined triggering
event 1402 indicates a ratio of the first mixing component
1305 to the second mixing component 1306 in the flow
is within an acceptable tolerance 1404 of a predeter-
mined threshold 1406. In a further example, prior to the
predetermined triggering event 1402, the ratio of the first
mixing component 1305 to the second mixing component
1306 in the flow is not within the acceptable tolerance
1404 of the predetermined threshold 1406 and unreliable
1408.

[0086] With reference again to Figs. 13A-B, 14 and
15A, 15B1-2, in one or more examples of the mixed resin
retention assembly 1300, the intermediate vessel 1307
includes a first base level 1502, a second base level
1504, a connecting wall 1506, an exterior wall 1510 and
an opening 1514. The second base level 1504 being
above thefirst base level 1502. The connecting wall 1506
is between an interior portion 1508 of the first base level
1502 and an interior portion 1508 of the second base
level 1504. The exterior wall 1510 extends from an ex-
terior portion 1512 of the first base level 1502 and an
exterior portion 1512 of the second base level 1504 to
anopening 1514 tothe intermediate vessel 1307. In other
words, the interior portions 1508 are in relation to the
intermediate vessel 1307 and along the connecting wall
1506 between the first base level 1502 and the second
base level 1504. Conversely, the exterior portions 1512
are in relation to the intermediate vessel 1307 and along
the exterior wall 1510 of the intermediate vessel 1307.
The first intermediate volume 1308 defined from the first
base level 1502 upward to the second base level 1504.
The second intermediate volume 1310 defined from the
second base level 1504 upward toward the opening
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1514.

[0087] In another example of the mixed resin retention
assembly 1300, the intermediate vessel 1307 also in-
cludes an outlet 1516 disposed along the exterior wall
1510 for dispensing the mixed resin 1303 from the sec-
ond intermediate volume 1310. The outlet 1516 disposed
above the first intermediate volume 1308 such that the
mixed resin 1303 in the first intermediate volume 1308
is not dispensed through the outlet 1516 when the mixed
resin 1303 is dispensed from the second intermediate
volume 1310.

[0088] In yet another example, the mixed resin reten-
tion assembly 1300 also includes a positioning assembly
1518 configured to move at least one of the inlet spout
1302 and the intermediate vessel 1307 from a first posi-
tion 1520 in which the mixed resin 1303 is directed to the
first intermediate volume 1308 and a second position
1522 in which the mixed resin 1303 is directed to the
second intermediate volume 1310 after the predeter-
mined triggering event 1402. In a further example, the
positioning assembly 1518 is configured to expand/ex-
tend 1414 the inlet spout 1302 from the first position 1520
to the second position 1522 in response to the predeter-
mined triggering event 1402. In an even further example,
the positioning assembly 1518 is configured to com-
press/retract 1416 the inlet spout 1302 from the second
position 1522 to the first position 1520 after conclusion
of the continuing flow 1323 of the mixed resin 1303 to
the second intermediate volume 1310. For example, the
compress/retract 1416 action may include a telescoping
feature. In another further example, the positioning as-
sembly 1518 is configured to swivel 1418 the inlet spout
1302 from the first position 1520 to the second position
1522 in response to the predetermined triggering event
1402. In yet another further example, the positioning as-
sembly 1518 is configured to move 1524 the intermediate
vessel 1307 from the first position 1520 to the second
position 1522 in response to the predetermined triggering
event 1402.

[0089] With reference again to Figs. 13A-B, 14, 15A,
15B1-2 and 16, in one or more examples of the mixed
resin retention assembly 1300, the intermediate vessel
1307 also includes a base level 1602 (see Fig. 16) and
an exterior wall 1510 extending from an exterior portion
1512 of the base level 1602 to an opening 1514 to the
intermediate vessel 1307. In this example, the interme-
diate vessel 1307 does not include the first and second
base levels 1502, 1504 shown in Fig. 15A.

[0090] Inanother example of the mixed resin retention
assembly 1300, the intermediate vessel 1307 also in-
cludes a partitioning wall 1604 extending from the base
level 1602 toward the opening 1514 of the intermediate
vessel 1307 to physically isolate 1606 the first interme-
diate volume 1308 from the second intermediate volume
1310.

[0091] In yet another example, the mixed resin reten-
tion assembly 1300 also includes a positioning assembly
1518 configured to move at least one of the inlet spout
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1302 and the intermediate vessel 1307 from a first posi-
tion 1520, in which the mixed resin 1303 is directed to
the first intermediate volume 1308, to a second position
1522, in which the mixed resin 1303 is directed to the
second intermediate volume 1310 after the predeter-
mined triggering event 1402. In a further example, the
positioning assembly 1518 is configured to expand/ex-
tend 1414 the inlet spout 1302 from the first position 1520
to the second position 1522 in response to the predeter-
mined triggering event 1402. In an even further example,
the positioning assembly 1518 is configured to com-
press/retract 1416 the inlet spout 1302 from the second
position 1522 to the first position 1520 after conclusion
of the continuing flow 1323 of the mixed resin 1303 to
the second intermediate volume 1310. For example, the
compress/retract 1416 action may include a telescoping
feature. In another further example, the positioning as-
sembly 1518 is configured to swivel 1418 the inlet spout
1302 from the first position 1520 to the second position
1522 in response to the predetermined triggering event
1402. In yet another further example, the positioning as-
sembly 1518 is configured to move 1524 the intermediate
vessel 1307 from the first position 1520 to the second
position 1522 inresponse to the predetermined triggering
event 1402.

[0092] In still another example of the mixed resin re-
tention assembly 1300, the intermediate vessel 1307 al-
so includes an outlet 1516 disposed along the exterior
wall 1510 for dispensing mixed resin 1303 from the sec-
ond intermediate volume 1310. The outlet 1516 disposed
above the first intermediate volume 1308 such that the
mixed resin 1303 in the first intermediate volume 1308
is not dispensed through the outlet 1516 when the mixed
resin 1303 is dispensed from the second intermediate
volume 1310. The first intermediate volume 1308 defined
from the base level 1602 upward to the outlet 1516. The
second intermediate volume 1310 is defined from the
firstintermediate volume 1308 upward toward the open-
ing 1514.

[0093] With reference again to Figs. 13A-B, in one or
more examples of the mixed resin retention assembly
1300, the intermediate vessel 1307 also includes at least
one agitation device 1312, at least one heating device
1314, a heating control system 1316 and at least one
insulating device 1318. The at least one agitation device
1312 configured to agitate the mixed resin 1303 in the
second intermediate volume 1310. The atleast one heat-
ing device 1314 configured to heat the mixed resin 1303
in the second intermediate volume 1310 to a predeter-
mined temperature 1350. The heating control system
1316 configured to control the at least one heating device
1314 and configured to maintain the mixed resin 1303 in
the second intermediate volume 1310 at the predeter-
mined temperature 1350. The at least one insulating de-
vice 1318 configured to insulate the mixed resin 1303 in
the second intermediate volume 1310 to facilitate main-
taining the predetermined temperature 1350.

[0094] In another example of the mixed resin retention
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assembly 1300, the at least one agitation device 1312 is
disposed such that agitation of the mixed resin 1303 in
the second intermediate volume 1310 does not agitate
the mixed resin 1303 in the first intermediate volume
1308. In yet another example of the mixed resin retention
assembly 1300, the at least one heating device 1314 is
configured to heat the mixed resin 1303 in the first inter-
mediate volume 1308 to the predetermined temperature
1350. In this example, the heating control system 1316
is configured to maintain the mixed resin 1303 in the first
intermediate volume 1308 at the predetermined temper-
ature 1350.

[0095] With reference again to Figs. 13A-B, 14, 15A
and 15B1-2, in one or more examples, the mixed resin
retention assembly 1300 also includes at least one mon-
itoring device 1320, a positioning control system 1322
and a positioning assembly 1518. The at least one mon-
itoring device 1320 configured to detect at least one pa-
rameter associated with the flow of the mixed resin 1303
to obtain atleast one measurement 1420. The positioning
control system 1322 in operative communication with the
atleast one monitoring device 1320 to receive the at least
one measurement 1420. The positioning control system
1322 is configured to compare the at least one measure-
ment 1420 to a corresponding atleast one predetermined
threshold 1406 associated with the predetermined trig-
gering event 1402. The positioning assembly 1518 con-
figured to move the inlet spout 1302 and the intermediate
vessel 1307 from a first position 1520 in which the mixed
resin 1303 is directed to the first intermediate volume
1308 and a second position 1522 in which the mixed
resin 1303 is directed to the second intermediate volume
1310 after the predetermined triggering event 1402. The
positioning control system 1322 is in operative commu-
nication with the positioning assembly 1518. The posi-
tioning control system 1322 configured to control move-
ment of the positioning assembly 1518 between the first
position 1520 and the second position 1522 in response
to the predetermined triggering event 1402.

[0096] In another example of the mixed resin retention
assembly 1300, the at least one measurement 1420 in-
cludes a flow time measurement 1422, a mixed resin
viscosity measurement 1424, a mixed resin flow meas-
urement 1426, a mixed resin volume measurement 1428,
a mixed resin weight measurement 1430, a mixed resin
concentration measurement 1432 or any other suitable
measurementin any suitable combination. In yet another
example of the mixed resin retention assembly 1300, the
at least one monitoring device 1320 includes a timer con-
figured to monitor elapsed time from a start 1352 of the
continuing flow 1323 of the mixed resin 1303, a viscom-
eter 1358 configured to monitor a dynamic mixed resin
pressure 1354 and a mixed resin temperature 1356 as-
sociated with the flow of the mixed resin 1303, ultrasonic
sensors 1360 configured to measure the flow of the mixed
resin 1303, a fluid sensor configured to detect a fluid level
that indicates the first intermediate volume 1308 is full,
a scale configured to detect a weight that indicates the
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first intermediate volume 1308 is full, a refractometer
1362 configured to monitor a concentration of the flow of
mixed resin 1303.

[0097] With reference again to Figs. 13A-B, 15A and
15B1-2, in one or more examples, the mixed resin reten-
tion assembly 1300 also includes an outlet 1516 config-
ured to dispense the mixed resin 1303 from the second
intermediate volume 1310 to at least one resin infusion
tool 1324. In another example of the mixed resin retention
assembly 1300, the outlet 1516 is configured to interface
with a mixed resin dispensing subsystem 1326. The
mixed resin dispensing subsystem 1326 configured to
pump the mixed resin 1303 from the second intermediate
volume 1310 to the at least one resin infusion tool 1324.
In yet another example of the mixed resin retention as-
sembly 1300, the outlet 1516 is disposed such that the
mixed resin in the first intermediate volume 1308 is not
dispensed through said outlet 1516. In still another ex-
ample of the mixed resin retention assembly 1300, the
first intermediate volume 1308 and the second interme-
diate volume 1310 are physically isolated 1606 such that
the outlet 1516 is not in fluidic communication with the
first intermediate volume 1308.

[0098] With reference again to Figs. 13A-B, 15A and
15B1-2, in one or more examples, the mixed resin reten-
tion assembly 1300 also includes an outlet 1516 config-
ured to dispense the mixed resin 1303 from the second
intermediate volume 1310 to at least one resin molding
tool 1328. In another example of the mixed resin retention
assembly 1300, the outlet 1516 is configured to interface
with a mixed resin dispensing subsystem 1326. The
mixed resin dispensing subsystem 1326 is configured to
pump the mixed resin 1303 from the second intermediate
volume 1310 to the at least one resin molding tool 1328.
In yet another example of the mixed resin retention as-
sembly 1300, the outlet 1516 is disposed such that mixed
resin 1303 from the first intermediate volume 1308 is not
dispensed through said outlet 1516. In still another ex-
ample of the mixed resin retention assembly 1300, the
first intermediate volume 1308 and the second interme-
diate volume 1310 are physically isolated 1606 such that
the outlet 1516 is not in fluidic communication with the
first intermediate volume 1308.

[0099] Referring generally to Figs. 13A-B, 14, 15A,
15B1-2 and 16-19, by way of examples, the present dis-
closure is directed to a system 1800 for inline resin mix-
ing. Fig. 18 discloses an example of the system 1800
that includes a mixed resin supply subsystem 1304 and
a mixed resin retention assembly 1300. Fig. 19 discloses
an example the system 1800 that includes a mixed resin
supply subsystem 1304, a mixed resin retention assem-
bly 1300 and mixed resin dispensing subsystem 1326.
[0100] With reference again to Figs. 13A-B, 14, 15A,
15B1-2 and 16-19, in one or more examples, a system
1800 for inline resin mixing includes a mixed resin supply
subsystem 1304 and a mixed resin retention assembly
1300. The mixed resin supply subsystem 1304 includes
a first reservoir 1902, a first pump 1904, a second res-
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ervoir 1906, a second pump 1908, a three-way valve
1910, a plurality of first supply lines 1918, a plurality of
second supply lines 1920 and at least one mixed resin
supply line 1922. The mixed resin retention assembly
1300 includes an inlet spout 1302 and an intermediate
vessel 1307.

[0101] Regarding the mixed resin supply subsystem
1304, the first reservoir 1902 configured to hold a volume
of a first mixing component 1305. The first pump 1904
configured to draw the first mixing component 1305 from
the first reservoir 1902. The second reservoir 1906 con-
figured to hold a volume of a second mixing component
1306. The second pump 1908 configured to draw the
second mixing component 1306 from the second reser-
voir 1906. The three-way valve 1910 includes a firstinlet
connection 1912, a second inlet connection 1914 and an
outlet connection 1916. The three-way valve 1910 con-
figured to receive the first mixing component 1305 from
the first pump 1904 at the firstinlet connection 1912. The
three-way valve 1910 configured to receive the second
mixing component 1306 from the second pump 1908 at
the second inlet connection 1914. The three-way valve
1910 configured to establish a flow of a mixed resin 1303
via the outlet connection 1916 in conjunction with the first
and second pumps 1904, 1908 drawing the firstand sec-
ond mixing components 1305, 1306 from the first and
second reservoirs 1902, 1904. The plurality of first supply
lines 1918 interconnecting the first reservoir 1902, the
first pump 1904 and the first inlet connection 1912 of the
three-way valve 1910. The plurality of second supply
lines 1920 interconnecting the second reservoir 1906,
the second pump 1908 and the second inlet connection
1914 of the three-way valve 1910. The atleast one mixed
resin supply line 1922 connected to the outlet connection
1916 of the three-way valve 1910.

[0102] Regarding the mixed resin retention assembly
1300, the inlet spout 1302 is connected to the at least
one mixed resin supply line 1922. The inlet spout 1302
configured to receive the flow of the mixed resin 1303
via the at least one mixed resin supply line 1922. The
intermediate vessel 1307 includes a first intermediate
volume 1308 and a second intermediate volume 1310.
The first intermediate volume 1308 configured to hold at
least an initial portion 1309 of the mixed resin 1303. The
second intermediate volume 1310 configured to hold a
remainder 1311 of the mixed resin 1303.

[0103] Inanother example of the system 1800, the first
pump 1904 includes a first gear pump and the second
pump 1908 includes a second gear pump.

[0104] In yet another example of the system 1800, the
mixed resin supply subsystem 1304 also includes an in-
line mixing element 1924 between the three-way valve
1910 and the inlet spout 1302 of the mixed resin retention
assembly 1300. In this example, the at least one mixed
resin supply line 1922 includes a plurality of mixed resin
supply lines 1922 interconnecting the three-way valve
1910, the inline mixing element 1924, and the inlet spout
1302.
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[0105] In stillanother example of the system 1800, the
mixed resin retention assembly 1300 also includes at
least one agitation device 1312, at least one heating de-
vice 1314, a heating control system 1316 and at least
one insulating device 1318. The at least one agitation
device 1312 configured to agitate the mixed resin 1303
in the second intermediate volume 1310. The at least
one heating device 1314 configured to heat the mixed
resin 1303 in the second intermediate volume 1310 to a
predetermined temperature 1350. The heating control
system 1316 configured to control the atleast one heating
device 1314 and configured to maintain the mixed resin
1303 in the second intermediate volume 1310 at the pre-
determined temperature 1350. The atleastoneinsulating
device 1318 configured to insulate the mixed resin 1303
in the second intermediate volume 1310 to facilitate
maintaining the predetermined temperature 1350. In a
further example of the system 1800, the at least one heat-
ing device 1314 is configured to heat the mixed resin
1303 in the first intermediate volume 1308 to the prede-
termined temperature 1350. In this example, the heating
control system 1316 is also configured to maintain the
mixed resin 1303 in the first intermediate volume 1308
at the predetermined temperature 1350.

[0106] In still yet another example of the system 1800,
the mixed resin retention assembly 1300 also includes
atleast one monitoring device 1320, a positioning control
system 1322 and a positioning assembly 1518. The at
least one monitoring device 1320 configured to detect at
least one parameter associated with the flow of the mixed
resin 1303 to obtain atleast one measurement 1420. The
positioning control system 1322 in operative communi-
cation with the at least one monitoring device 1320 to
receive the at least one measurement 1420. The posi-
tioning control system 1322 is configured to compare the
at least one measurement 1420 to a corresponding at
least one predetermined threshold 1406 associated with
a predetermined triggering event 1402. The positioning
assembly 1518 configured to move at least one of the
inlet spout 1302 and the intermediate vessel 1307 from
a first position 1520 in which the mixed resin 1303 is
directed to the first intermediate volume 1308 and a sec-
ond position 1522 in which the mixed resin 1303 is di-
rected to the second intermediate volume 1310 after the
predetermined triggering event 1402. The positioning
control system 1322 is in operative communication with
the positioning assembly 1518. The positioning control
system 1322 configured to control movement of the po-
sitioning assembly 1518 between the first position 1520
and the second position 1522 in response to the prede-
termined triggering event 1402.

[0107] In still yet another example of the system 1800,
the mixed resin retention assembly 1300 also includes
an outlet 1516 configured to dispense the mixed resin
1303 from the second intermediate volume 1310. In a
further example, the system 1800 also includes a mixed
resin dispensing subsystem 1326 configured to receive
the mixed resin 1303 from the second intermediate vol-
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ume 1310 via the outlet 1516 of the mixed resin retention
assembly 1300 and configured to pump the mixed resin
1303 from the second intermediate volume 1310 to at
least one resin infusion tool 1324 and/or atleastone resin
molding tool 1328.

[0108] Referring generally to Figs. 20, 21A-D, 22-24,
25A-D, 26 and 27, by way of examples, the present dis-
closure is directed to a valve assembly 2000 for inline
resin mixing and a system 2700 for inline resin mixing
that implements the valve assembly 2000. Fig. 20 dis-
closes an example of the valve assembly 2000 with an
exterior valve body 2002, an interior valve body 2010 and
a cover 2018 in disassembled fashion. Figs. 21A-D dis-
close examples of four positions of the valve assembly
2000. Fig. 22 discloses an example of the exterior valve
body 2002 of the valve assembly 2000. Fig. 23 discloses
an example of the interior valve body 2010 of the valve
assembly 2000. Fig. 24 discloses an example of system
connections for the valve assembly 2000. Figs. 25A-D
disclose examples of four positions of the valve assembly
2000 and examples of system connections. Fig. 26 dis-
closes another example of the valve assembly 2000 with
a valve control system 2608. Fig. 27 discloses an exam-
ple of the system 2700 that implements the valve assem-
bly 2000.

[0109] With reference again to Figs. 20, 21A-D, 22-24
and 25A-D, in one or more examples, a valve assembly
2000 for inline resin mixing includes an exterior valve
body 2002, an interior valve body 2010 and a cover 2018.
The exterior valve body 2002 includes three input ports
2004 and an output port 2006 and defines an interior
cavity 2008. The interior valve body 2010 is disposed
within the interior cavity 2008 and defines five flow paths
2012 extending from a periphery 2014 of the interior valve
body 2010 and intersecting at a central portion 2016 of
the interior valve body 2010. The cover 2018 secured to
the exterior valve body 2002 to enclose the interior valve
body 2010 within the interior cavity 2008.

[0110] Inanother example of the valve assembly 2000,
the five flow paths 2012 of the interior valve body 2010,
the three input ports 2004 of the exterior valve body 2002,
and the output port 2006 of the exterior valve body 2002
are configured to establish four positions 2100, 2102,
2104, 2106 of the interior valve body 2010 in relation to
the exterior valve body 2002. For example, the valve as-
sembly 2000 may be referred to as a five-way valve as-
sembly.

[0111] In afurther example, a first position 2100 of the
interior valve body 2010 in relation to the exterior valve
body 2002 is configured to connect a first input port 2108
through a first flow path 2110 and a second input port
2112 through a second flow path 2114 to the output port
2006 via a fifth flow path 2116. In the same example, the
exterior valve body 2002 is configured to block a third
flow path 2118 and to block a fourth flow path 2120 in
the first position 2100.

[0112] In another further example, a second position
2102 of the interior valve body 2010 in relation to the
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exterior valve body 2002 is configured to connect a third
input port 2122 through a third flow path 2118 to the out-
put port 2006 via a fourth flow path 2120. In the same
example, the exterior valve body 2002 is configured to
block a first flow path 2110, a second flow path 2114 and
a fifth flow path 2116 in the second position 2102.
[0113] In yet another further example, a third position
2104 of the interior valve body 2010 in relation to the
exterior valve body 2002 is configured to connect a first
input port 2108 through a second flow path 2114 to the
output port 2006 via a first flow path 2110. In the same
example, the exterior valve body 2002 is configured to
block a third flow path 2118, a fourth flow path 2120 and
a fifth flow path 2116 in the third position 2104.

[0114] In still another further example, a fourth position
2106 of the interior valve body 2010 in relation to the
exterior valve body 2002 is configured to connect a sec-
ond input port 2112 through a fifth flow path 2116 to the
outputport 2006 via a second flow path 2114. In the same
example, the exterior valve body 2002 is configured to
block a first flow path 2110, a third flow path 2118 and a
fourth flow path 2120 in the fourth position 2106.

[0115] In yet another example of the valve assembly
2000, the three input ports 2004 of the exterior valve body
2002 include a first input port 2108, a second input port
2112 and a third input port 2122. The first input port 2108
being 90 degrees counterclockwise of the output port
2006. The second input port 2112 being 90 degrees
counterclockwise of the first input port 2108. The third
input port 2122 being X degrees counterclockwise of the
second input port 2112. The output port 2006 being Y
degrees counterclockwise of the third input port 2122. In
this example, (X +Y) =180 degrees and Y <90 degrees.
[0116] In still another example of the valve assembly
2000, the five flow paths 2012 of the interior valve body
2010 comprise a first flow path 2110, a second flow path
2114, a third flow path 2118, a fourth flow path 2120 and
a fifth flow path 2116. The first flow path 2110 being 90
degrees counterclockwise of the fifth flow path 2116. The
second flow path 2114 being 90 degrees counterclock-
wise of the first flow path 2110. The third flow path 2118
being X degrees counterclockwise of the second flow
path 2114. The fourth flow path 2120 being Y degrees
counterclockwise of the third flow path 2118. The fifth
flow path 2116 being X degrees counterclockwise of the
fourth flow path 2120. In this example, (2X + Y) = 180
degrees.

[0117] In still yet another example of the valve assem-
bly 2000, the three input ports 2004 include a first input
port 2108, a second input port 2112 and a third input port
2122. The first input port 2108 configured to connect to
a first mixing component subsystem 2402 to receive a
first mixing component 1305. The second input port 2112
configured to connect to a second mixing component
subsystem 2404 to receive a second mixing component
1306. The third input port 2122 configured to connect to
a solvent subsystem 2406 to receive a solvent. In this
example, the output port 2006 is configured to connect
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to an inline resin mixing subsystem 2408.

[0118] Ina further example, the first mixing component
1305 includes at least one of a thermoset resin 1333, an
epoxy resin 1334, a polyester resin 1336, a thermoplastic
resin 1338 or any other suitable mixing componentin any
suitable combination. In another further example, the
second mixing component 1306 includes a thermoset
hardener 1340, an epoxy hardener 1342, a polyester
hardener 1344, a hardener additive 1346, a catalyst 1348
or any other suitable mixing component in any suitable
combination. In yet another further example, the solvent
includes anisopropyl alcohol-based solvent, adenatured
alcohol-based solvent, an acetone-based solvent, a tol-
uene-based solvent or any other suitable solvent in any
suitable combination.

[0119] In still another further example, the five flow
paths 2012 of the interior valve body 2010, the three input
ports 2004 of the exterior valve body 2002 and the output
port 2006 of the exterior valve body 2002 are configured
to establish four positions 2100, 2102, 2104, 2106 in
which at least one flow path aligns with at least one input
port and another flow path aligns with the output port
2006 in response to rotation of the interior valve body
2010 within the interior cavity 2008 of the exterior valve
body 2002.

[0120] Inaneven further example, a first position 2100
of the interior valve body 2010 is configured to route the
first mixing component 1305 via a first input port 2108
through a first flow path 2110 and to route the second
mixing component 1306 via a second input port 2112
through a second flow path 2114 to the output port 2006
via a fifth flow path 2116 to establish a flow of a mixed
resin 1303 to the inline resin mixing subsystem 2408. In
the same example, the interior valve body 2010 is con-
figured to block a third input port 2122 in the first position
2100.

[0121] In another even further example, a second po-
sition 2102 of the interior valve body 2010 is configured
to route the solvent via a third input port 2122 through a
third flow path 2118 to the output port 2006 via a fourth
flow path 2120 to establish a flow of the solvent to the
inline resin mixing subsystem 2408. In the same exam-
ple, the interior valve body 2010 is configured to block a
first input port 2108 and a second input port 2112 in the
second position 2102.

[0122] In yet another even further example, a third po-
sition 2104 of the interior valve body 2010 is configured
to route the first mixing component 1305 via a first input
port 2108 through a second flow path 2114 to the output
port 2006 via a first flow path 2110 to establish a flow of
the first mixing component 1305 to the inline resin mixing
subsystem 2408. In the same example, the interior valve
body 2010 is configured to block a second inputport 2112
and a third input port 2122 in the third position 2104.
[0123] In still another even further example, a fourth
position 2106 of the interior valve body 2010 is configured
to route the second mixing component 1306 via a second
input port 2112 through a fifth flow path 2116 to the output
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port 2006 via a second flow path 2114 to establish a flow
of the second mixing component 1306 to the inline resin
mixing subsystem 2408. In the same example, the inte-
rior valve body 2010 is configured to block a first input
port 2108 and a third input port 2122 in the fourth position
2106.

[0124] With reference againto Figs. 20, 21A-D and 26,
in one or more examples, the valve assembly 2000 also
includes a valve stem 2602 extending through an aper-
ture 2020 of the cover 2018. The valve stem 2602 is
secured to the interior valve body 2010. The valve stem
2602 is configured to facilitate rotation of the interior valve
body 2010 within the interior cavity 2008 of the exterior
valve body 2002.

[0125] Inanotherexample of the valve assembly 2000,
the five flow paths 2012 of the interior valve body 2010,
the three input ports 2004 of the exterior valve body 2002,
and the output port 2006 of the exterior valve body 2002
are configured to establish four positions 2100, 2102,
2104, 2106 in which at least one flow path aligns with at
least one input port and another flow path aligns with the
output port 2006 in response to rotation of the interior
valve body 2010 to each position via the valve stem 2602.
[0126] In yet another example, the valve assembly
2000 also includes a rotary actuator 2604, a position sen-
sor 2606, and a valve control system 2608. The rotary
actuator 2604 coupled to the valve stem 2602 and con-
figured to rotate the interior valve body 2010 from an
initial position to a desired position in relation to the four
positions 2100, 2102, 2104, 2106. The position sensor
2606 is configured to detect a current position of the in-
terior valve body 2010. The valve control system 2608
in operative communication with the rotary actuator 2604
and the position sensor 2606. The valve control system
2608 configured to receive a position signal from the po-
sition sensor 2606, to compare the position signal to the
desired position, and to send a control signal to the rotary
actuator 2604 causing the rotary actuator 2604 to move
to the desired position.

[0127] In a further example, the rotary actuator 2604
includes a servo motor, a stepper motor, a variable speed
electric motor, a gear box, and any other suitable rotary
actuator in any suitable combination of control mecha-
nisms.

[0128] In another further example, the position sensor
2606 includes a position encoder, a rotary potentiometer
servo, a magnetic sensor, a gear box sensor or any other
suitable position sensor in any suitable combination of
sensing mechanisms.

[0129] With reference again to Figs. 13A-B, 20, 21A-
D, 24 and 27, in one or more examples, a system 2700
for inline resin mixing includes the valve assembly 2000,
a first mixing component subsystem 2402, a second mix-
ing component subsystem 2404, a solvent subsystem
2406 and an inline resin mixing subsystem 2408. The
valve assembly 2000 includes the exterior valve body
2002, the interior valve body 2010 and the cover 2018.
The first mixing component subsystem 2402 coupled to
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a first input port 2108 of the exterior valve body 2002.
The first mixing component subsystem 2402 configured
to provide a first flow of a first mixing component 1305
to the valve assembly 2000. The second mixing compo-
nent subsystem 2404 coupled toasecond inputport2112
of the exterior valve body 2002. The second mixing com-
ponent subsystem 2404 configured to provide a second
flow of a second mixing component 1306 to the valve
assembly 2000. The solvent subsystem 2406 coupled to
a third input port 2122 of the exterior valve body 2002.
The solvent subsystem 2406 configured to provide a third
flow of a solvent to the valve assembly 2000. The inline
resin mixing subsystem 2408 coupled to the output port
2006 of the exterior valve body 2002. The inline resin
mixing subsystem 2408 is configured to receive a fourth
flow of a mixed resin 1303 from the valve assembly 2000
in conjunction with a first position 2100 of the valve as-
sembly 2000. The inline resin mixing subsystem 2408 is
also configured to receive the third flow of the solventin
conjunction with a second position 2102 of the valve as-
sembly 2000.

[0130] In another example of the system 2700, the in-
line resin mixing subsystem 2408 is configured to receive
the first flow of the first mixing component 1305 in con-
junction with a third position 2104 of the valve assembly
2000.

[0131] Inyet another example of the system 2700, the
inline resin mixing subsystem 2408 is configured to re-
ceive the second flow of the second mixing component
1306 in conjunction with a fourth position 2106 of the
valve assembly 2000.

[0132] Examples of mixed resin retention assemblies
1300, valve assemblies 2000 and systems 1800, 2700
for inline resin mixing may be related to or used in the
context of aircraft manufacturing. Although an aircraft ex-
ample is described, the examples and principles dis-
closed herein may be applied to other products in the
aerospace industry and other industries, such as the au-
tomotive industry, the space industry, the construction
industry and other design and manufacturing industries.
Accordingly, in addition to aircraft, the examples and prin-
ciples disclosed herein may apply to the use of thermoset
products in the manufacture of various types of vehicles
and in the construction of various types of buildings.
[0133] The preceding detailed description refers to the
accompanying drawings, which illustrate specific exam-
ples described by the present disclosure. Other exam-
ples having different structures and operations do not
depart from the scope of the present disclosure. Like ref-
erence numerals may refer to the same feature, element,
or component in the different drawings. Throughout the
present disclosure, any one of a plurality of items may
be referred to individually as the item and a plurality of
items may be referred to collectively as the items and
may be referred to with like reference numerals. Moreo-
ver, as used herein, a feature, element, component, or
step preceded with the word "a" or "an" should be under-
stood as not excluding a plurality of features, elements,



35 EP 4 474 122 A2 36

components, or steps, unless such exclusion is explicitly
recited.

[0134] lllustrative, non-exhaustive examples, which
may be, but are not necessarily, claimed, of the subject
matter according to the present disclosure are provided
above. Reference herein to "example" means that one
or more feature, structure, element, component, charac-
teristic and/or operational step described in connection
with the example is included in at least one aspect, em-
bodiment and/or implementation of the subject matter
according to the present disclosure. Thus, the phrases
"an example," "another example," "one or more exam-
ples," and similar language throughout the present dis-
closure may, but do not necessarily, refer to the same
example. Further, the subject matter characterizing any
one example may, but does not necessarily, include the
subject matter characterizing any other example. More-
over, the subject matter characterizing any one example
may be, butis not necessarily, combined with the subject
matter characterizing any other example.

[0135] As used herein, a system, apparatus, device,
structure, article, element, component, or hardware "con-
figured to" perform a specified function is indeed capable
of performing the specified function without any altera-
tion, rather than merely having potential to perform the
specified function after further modification. In other
words, the system, apparatus, device, structure, article,
element, component, or hardware "configured to" per-
form a specified function is specifically selected, created,
implemented, utilized, programmed and/or designed for
the purpose of performing the specified function. As used
herein, "configured to" denotes existing characteristics
of a system, apparatus, structure, article, element, com-
ponent, or hardware that enable the system, apparatus,
structure, article, element, component, or hardware to
perform the specified function without further modifica-
tion. For purposes of this disclosure, a system, appara-
tus, device, structure, article, element, component, or
hardware described as being "configured to" perform a
particular function may additionally or alternatively be de-
scribed as being "adapted to" and/or as being "operative
to" perform that function.

[0136] Unless otherwise indicated, the terms "first,"
"second," "third," etc. are used herein merely as labels
and are not intended to impose ordinal, positional, or hi-
erarchical requirements on the items to which these
terms refer. Moreover, reference to, e.g., a "second" item
does not require or preclude the existence of, e.g., a "first"
or lower-numbered item and/or, e.g., a "third" or higher-
numbered item.

[0137] As used herein, the phrase "at least one of,"
when used with a list of items, means different combina-
tions of one or more of the listed items may be used and
only one of each item in the list may be needed. For
example, "at least one of item A, item B and item C" may
include, without limitation, item A or item A and item B.
This example also may include item A, item B and item
C oritem B and item C. In other examples, "at least one
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of" may be, for example, without limitation, two of item
A, one of item B and ten of item C; four of item B and
seven of item C; and other suitable combinations. As
used herein, the term "and/or" and the "/" symbol includes
any and all combinations of one or more of the associated
listed items.

[0138] Asused herein, the terms"coupled," "coupling,"
and similar terms refer to two or more elements that are
joined, linked, fastened, attached, connected, putin com-
munication, or otherwise associated (e.g., mechanically,
electrically, fluidly, optically, electromagnetically) with
one another. In various examples, the elements may be
associated directly or indirectly. As an example, element
A may be directly associated with element B. As another
example, element A may be indirectly associated with
element B, for example, via another element C. It will be
understood that not all associations among the various
disclosed elements are necessarily represented. Accord-
ingly, couplings other than those depicted in the figures
may also exist.

[0139] Asused herein, the term "approximately" refers
to or represents a condition that is close to, but not ex-
actly, the stated condition that still performs the desired
function or achieves the desired result. As an example,
the term "approximately" refers to a condition that is with-
in an acceptable predetermined tolerance or accuracy,
such as to a condition that is within 10% of the stated
condition. However, the term "approximately" does not
exclude a condition that is exactly the stated condition.
As used herein, the term "substantially" refers to a con-
dition thatis essentially the stated condition that performs
the desired function or achieves the desired result.
[0140] InFigs. 1-12, referred to above, the blocks may
represent operations, steps and/or portions thereof and
lines connecting the various blocks do not imply any par-
ticular order or dependency of the operations or portions
thereof. It will be understood that not all dependencies
among the various disclosed operations are necessarily
represented. Figs. 1-12 and the accompanying disclo-
sure describing the operations of the disclosed methods
set forth herein should not be interpreted as necessarily
determining a sequence in which the operations are to
be performed. Rather, although one illustrative order is
indicated, it is to be understood that the sequence of the
operations may be modified when appropriate. Accord-
ingly, modifications, additions and/or omissions may be
made to the operations illustrated and certain operations
may be performed in a different order or simultaneously.
Additionally, those skilled in the art will appreciate that
not all operations described need be performed.

[0141] InFigs. 13A-B, 14, 15A, 15B1-2, 16-20, 21A-D,
22-24, 25A-D, 26 and 27, referred to above, may repre-
sentfunctional elements, features, or components there-
of and do not necessarily imply any particular structure.
Accordingly, modifications, additions and/or omissions
may be made to the illustrated structure. Additionally,
those skilled inthe art willappreciate thatnot all elements,
features and/or components described and illustrated in
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Figs. 13A-B, 14, 15A, 15B1-2, 16-20, 21A-D, 22-24, 25A-
D, 26 and 27, referred to above, need be included in
every example and not all elements, features and/or com-
ponents described herein are necessarily depicted in
each illustrative example. Accordingly, some of the ele-
ments, features and/or components described and illus-
trated in Figs. 13A-B, 14, 15A, 15B1-2, 16-20, 21A-D,
22-24, 25A-D, 26 and 27 may be combined in various
ways without the need to include otherfeatures described
and illustrated in Figs. 13A-B, 14, 15A, 15B1-2, 16-20,
21A-D, 22-24, 25A-D, 26 and 27, other drawing figures
and/or the accompanying disclosure, even though such
combination or combinations are not explicitly illustrated
herein. Similarly, additional features not limited to the ex-
amples presented, may be combined with some or all
the features shown and described herein. Unless other-
wise explicitly stated, the schematic illustrations of the
examples depicted in Figs. 13A-B, 14, 15A, 15B1-2,
16-20, 21A-D, 22-24, 25A-D, 26 and 27, referred to
above, are not meant to imply structural limitations with
respect to the illustrative example. Rather, although one
illustrative structure is indicated, it is to be understood
that the structure may be modified when appropriate. Ac-
cordingly, modifications, additions and/or omissions may
be made to the illustrated structure. Furthermore, ele-
ments, features and/or components that serve a similar,
or at least substantially similar, purpose are labeled with
like numbers in each of Figs. 13A-B, 14, 15A, 15B1-2,
16-20, 21A-D, 22-24, 25A-D, 26 and 27 and such ele-
ments, features and/or components may not be dis-
cussed in detail herein with reference to each of Figs.
13A-B, 14, 15A, 15B1-2, 16-20, 21A-D, 22-24, 25A-D,
26 and 27. Similarly, all elements, features and/or com-
ponents may not be labeled in each of Figs. 13A-B, 14,
15A, 15B1-2, 16-20, 21A-D, 22-24, 25A-D, 26 and 27,
but reference numerals associated therewith may be uti-
lized herein for consistency.

[0142] Further, references throughout the present
specification to features, advantages, or similar language
used herein do not imply that all the features and advan-
tages that may be realized with the examples disclosed
herein should be, or are in, any single example. Rather,
language referring to the features and advantages is un-
derstood to mean that a specific feature, advantage, or
characteristic described in connection with an example
is included in at least one example. Thus, discussion of
features, advantages and similar language used
throughout the presentdisclosure may, butdoes not nec-
essarily, refer to the same example.

[0143] Examplesofthe subject matterdisclosed herein
may be described in the context of aircraft manufacturing
and service method 2800 as shown in Fig. 28 and aircraft
2900 as shown in Fig. 29. In one or more examples, the
disclosed methods and systems for associating test data
for a part under test with an end item coordinate system
may be used in aircraft manufacturing. During pre-pro-
duction, the service method 2800 may include specifica-
tion and design (block 2802) of aircraft 2900 and material
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procurement (block 2804). During production, compo-
nent and subassembly manufacturing (block 2806) and
system integration (block 2808) of aircraft 2900 may take
place. Thereafter, aircraft 2900 may go through certifica-
tion and delivery (block 2810) to be placed in service
(block 2812). While in service, aircraft 2900 may be
scheduled for routine maintenance and service (block
2814). Routine maintenance and service may include
modification, reconfiguration, refurbishment, etc. of one
or more systems of aircraft 2900.

[0144] Each of the processes of the service method
2800 may be performed or carried out by a system inte-
grator, a third party and/or an operator (e.g., a customer).
For the purposes of this description, a system integrator
may include, without limitation, any number of aircraft
manufacturers and major-system subcontractors; a third
party may include, without limitation, any number of ven-
dors, subcontractors and suppliers; and an operator may
be an airline, leasing company, military entity, service
organization and so on.

[0145] As shown in Fig. 29, aircraft 2900 produced by
the service method 2800 may include airframe 2902 with
a plurality of high-level systems 2904 and interior 2906.
Examples of high-level systems 2904 include one or
more of propulsion system 2908, electrical system 2910,
hydraulic system 2912 and environmental system 2914.
Any number of other systems may be included. Although
an aerospace example is shown, the principles disclosed
herein may be applied to other industries, such as the
automotive industry. Accordingly, in addition to aircraft
2900, the principles disclosed herein may apply to other
vehicles, e.g., land vehicles, marine vehicles, space ve-
hicles, etc.

[0146] The disclosed systems and methods for asso-
ciating test data for a part under test with an end item
coordinate system may be employed during any one or
more of the stages of the manufacturing and service
method 2800. For example, components or subassem-
blies corresponding to component and subassembly
manufacturing (block 2806) may be fabricated or manu-
facturedinamanner similarto components or subassem-
blies produced while aircraft 2900 is in service (block
2812). Also, one or more examples of the system(s),
method(s), or combination thereof may be utilized during
production stages (block 2806 and block 2808), for ex-
ample, by substantially expediting assembly of or reduc-
ing the cost of aircraft 2900. Similarly, one or more ex-
amples of the system or method realizations, or a com-
bination thereof, may be utilized, for example and without
limitation, while aircraft 2900 is in service (block 2812)
and/or during maintenance and service (block 2814).
[0147] The described features, advantages and char-
acteristics of one example may be combined in any suit-
able manner in one or more other examples. One skilled
in the relevant art will recognize that the examples de-
scribed herein may be practiced without one or more of
the specific features or advantages of a particular exam-
ple. In other instances, additional features and advan-
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tages may be recognized in certain examples that may
not be present in all examples. Furthermore, although
various examples of the methods 100, 200, 300, 400,
500, 600, 700, 800, 900, 1000, 1100, 1200, mixed resin
retention assemblies 1300, valve assemblies 2000 and
systems 1800, 2700 for inline resin mixing have been
shown and described, modifications may occur to those
skilled in the art upon reading the specification. The
present application includes such modifications and is
limited only by the scope of the claims.

Claims
1. A method (100) for inline resin mixing, comprising:

establishing (102) a flow of a mixed resin (1303)
comprising a first mixing component (1305) and
a second mixing component (1306);

directing (104) at least an initial portion (1309)
of the mixed resin (1303) to a first intermediate
volume (1308); and

subsequently directing (106) aremainder (1311)
of the mixed resin (1303) to a second interme-
diate volume (1310) after a predetermined trig-
gering event (1402) relating to a continuing flow
(1330) of the mixed resin (1303).

2. The method of Claim 1, wherein the predetermined
triggering event (1402) indicates a ratio of the first
mixing component (1305) to the second mixing com-
ponent (1306) in the flow is within an acceptable tol-
erance (1404) of a predetermined threshold (1406).

3. The method of Claim 1 or 2, further comprising:
receiving (108) the flow of the mixed resin (1303) at
an inlet spout (1302) configured to initially direct
(1410) the mixed resin (1303) to the firstintermediate
volume (1308) and configured to subsequently direct
(1412) the mixed resin (1303) to the second inter-
mediate volume (1310).

4. Themethod of Claim 3, wherein an intermediate ves-
sel (1307) comprises the first intermediate volume
(1308) and the second intermediate volume (1310).

5. The method of Claim 4, wherein the intermediate
vessel (1307) further comprises a first base level
(1502), a second base level (1504) above the first
base level (1502), a connecting wall (1506) between
aninterior portion (1508) of the first base level (1502)
and an interior portion (1508) of the second base
level (1504) and an exterior wall (1510) extending
from an exterior portion (1512) of the first base level
(1502) and an exterior portion (1512) of the second
base level (1504) to an opening (1514) to the inter-
mediate vessel (1307), the first intermediate volume
(1308) defined from the first base level (1502) up-
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ward to the second base level (1504), the second
intermediate volume (1310) defined from the second
base level (1504) upward toward the opening (1514).

6. The method (200) of Claim 5, further comprising:
moving (202) at least one of the inlet spout (1302)
and the intermediate vessel (1307) from a first posi-
tion (1520) in which the mixed resin (1303) is directed
to the first intermediate volume (1308) to a second
position (1522) in which the mixed resin (1303) is
directed to the second intermediate volume (1310)
after the predetermined triggering event (1402), pref-
erably wherein:

the inlet spout (1302) is configured to swivel
(1418) from the first position (1520) to the sec-
ond position (1522) in response to the predeter-
mined triggering event (1402); and/or

the intermediate vessel (1307) is configured to
move (1524) from the first position (1520) to the
second position (1522) in response to the pre-
determined triggering event (1402); and/or

the intermediate vessel (1307) further compris-
es a partitioning wall (1604) extending from the
firstbase level (1502) toward the opening (1514)
of the intermediate vessel (1307) to physically
isolate (1606) the first intermediate volume
(1308) from the second intermediate volume
(1310).

7. The method of any one of Claims 4-6, wherein the
intermediate vessel (1307) further comprises a base
level (1602) and an exterior wall (1510) extending
from an exterior portion (1512) of the base level
(1602) to an opening (1514) to the intermediate ves-
sel (1307).

8. The method of Claim 7, wherein:

the intermediate vessel (1307) further compris-
es a partitioning wall (1604) extending from the
base level (1602) toward the opening (1514) of
the intermediate vessel (1307) to physically iso-
late (1606) the first intermediate volume (1308)
from the second intermediate volume (1310),
the method preferably further comprising mov-
ing (302) at least one of the inlet spout (1302)
and the intermediate vessel (1307) from a first
position (1520) in which the mixed resin (1303)
is directed to the first intermediate volume
(1308) to a second position (1522) in which the
mixed resin (1303) is directed to the second in-
termediate volume (1310) after the predeter-
mined triggering event (1402); and/or

the intermediate vessel (1307) further compris-
es an outlet (1516) disposed along the exterior
wall (1510) for dispensing mixed resin (1303)
from the second intermediate volume (1310),
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the outlet (1516) disposed above the first inter-
mediate volume (1308) such that the mixed resin
(1303) in the first intermediate volume (1308) is
not dispensed through the outlet (1516) when
the mixed resin (1303) is dispensed from the
second intermediate volume (1310), the first in-
termediate volume (1308) defined from the base
level (1602) upward to the outlet (1516), the sec-
ond intermediate volume (1310) defined from
the first intermediate volume (1308) upward to-
ward the opening (1514).

9. The method (500) of any one of Claims 1 - 8, further
comprising:

agitating (502) the mixed resin (1303) in the sec-
ond intermediate volume (1310);

heating (504) the mixed resin (1303) in the sec-
ond intermediate volume (1310) to a predeter-
mined temperature (1350);

maintaining (506) the mixed resin (1303) in the
second intermediate volume (1310) at the pre-
determined temperature (1350); and

insulating (508) the mixed resin (1303) in the
second intermediate volume (1310) to facilitate
maintaining the predetermined temperature
(1350).

10. The method (700) of any one of Claims 1-9, further
comprising:

monitoring (702) a parameter associated with
the flow of the mixed resin (1303) to obtain a
measurement (1420);

comparing (704) the measurement (1420) to a
predetermined threshold (1406) associated with
the predetermined triggering event (1402); and
changing (706) the directing of the mixed resin
(1303) from the first intermediate volume (1308)
to the second intermediate volume (1310) after
the measurement (1420) exceeds the predeter-
mined threshold (1406), and preferably further
comprising:

comparing (802) the measurement (1420)
to asecond predetermined threshold (1438)
associated with conclusion of the continuing
flow (1330) of the mixed resin (1303) to the
second intermediate volume (1310);

after the measurement (1420) is more than
the second predetermined threshold
(1438), adjusting (804) direction of the
mixed resin (1303) from the second inter-
mediate volume (1310) to the first interme-
diate volume (1308) such that a next flow
(1368) of the mixed resin (1303) would be
initially directed (1410) to the first interme-
diate volume (1308); and
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draining (806) the mixed resin (1303) from
the first intermediate volume (1308).

11. The method of Claim 10, wherein the measurement
(1420) comprises at least one of a flow time meas-
urement (1422), a mixed resin viscosity measure-
ment (1424), a mixed resin flow measurement
(1426), a mixed resin volume measurement (1428),
a mixed resin weight measurement (1430) and a
mixed resin concentration measurement (1432),
preferably wherein:

the mixed resin viscosity measurement (1424)
is based on measurements (1420) of a dynamic
mixed resin pressure (1354) and a mixed resin
temperature (1356) by a viscometer (1358);
and/or

the mixed resin flow measurement (1426) is
based on measurements (1420) by ultrasonic
sensors (1360); and/or

the mixed resin volume measurement (1428) is
based on a fluid level measurement (1436) for
the first intermediate volume (1308); and/or
the mixed resin weight measurement (1430) is
based on a mixed resin weight measurement
(1430) for the first intermediate volume (1308);
and/or

the mixed resin concentration measurement
(1432) is based on a concentration measure-
ment (1432) by a refractometer (1362).

12. The method (900) of any one of Claims 1 - 11, further
comprising:

dispensing (902) the mixed resin (1303) from
the second intermediate volume (1310) to a next
stage of processing; and/or

dispensing (1002) the mixed resin (1303) from
the second intermediate volume (1310) to at
least one resin infusion tool (1324); and/or
dispensing (1102) the mixed resin (1303) from
the second intermediate volume (1310) to at
least one resin molding tool (1328); and/or
draining (1202) the mixed resin (1303) from the
first intermediate volume (1308) after the mixed
resin (1303) is directed to the second interme-
diate volume (1310).

13. A mixed resin retention assembly (1300) for inline
resin mixing, comprising:

aninlet spout (1302) configured toreceive a flow
of amixed resin (1303) from a mixed resin supply
subsystem (1304), the mixed resin (1303) com-
prising a first mixing component (1305) and a
second mixing component (1306); and

an intermediate vessel (1307) comprising a first
intermediate volume (1308) and a second inter-
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mediate volume (1310), the first intermediate
volume (1308) configured to hold at least an in-
itial portion (1309) of the mixed resin (1303), the
second intermediate volume (1310) configured
to hold a remainder (1311) of the mixed resin
(1303), and

wherein the inlet spout (1302) and the interme-
diate vessel (1307) are configured such that the
mixed resin (1303) is initially directed (1410) to
the first intermediate volume (1308) and subse-
quently directed (1412) to the second interme-
diate volume (1310) in response to a predeter-
mined triggering event (1402) related to a con-
tinuing flow (1330) of the mixed resin (1303).

14. A system (1800) for inline resin mixing, the system
comprising:

amixed resin supply subsystem (1304) compris-
ing:

a first reservoir (1902) configured to hold a
volume of a first mixing component (1305);
a first pump (1904) configured to draw the
first mixing component (1305) from the first
reservoir (1902);

a second reservoir (1906) configured to
hold a volume of a second mixing compo-
nent (1306);

a second pump (1908) configured to draw
the second mixing component (1306) from
the second reservoir (1906);

a three-way valve (1910) comprising a first
inlet connection (1912), a second inlet con-
nection (1914) and an outlet connection
(1916), the three-way valve (1910) config-
ured to receive the first mixing component
(1305) from the first pump (1904) at the first
inlet connection (1912), configured to re-
ceive the second mixing component (1306)
from the second pump (1908) at the second
inlet connection (1914) and configured to
establish a flow of a mixed resin (1303) via
the outlet connection (1916) in conjunction
with the first and second pumps (1904,
1908) drawing the first and second mixing
components (1305, 1306) from the first and
second reservoirs (1902, 1904);

a plurality of first supply lines (1918) inter-
connecting the firstreservoir (1902), the first
pump (1904) and the first inlet connection
(1912) of the three-way valve (1910);

a plurality of second supply lines (1920) in-
terconnecting the second reservoir (1906),
the second pump (1908) and the second
inlet connection (1914) of the three-way
valve (1910); and

at least one mixed resin supply line (1922)
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connected to the outlet connection (1916)
of the three-way valve (1910);

a mixed resin retention assembly (1300) com-
prising:

an inlet spout (1302) connected to the at
leastone mixed resin supply line (1922), the
inlet spout (1302) configured to receive the
flow of the mixed resin (1303) via the at least
one mixed resin supply line (1922); and
an intermediate vessel (1307) comprising a
first intermediate volume (1308) and a sec-
ond intermediate volume (1310), the firstin-
termediate volume (1308) configured to
hold at least an initial portion (1309) of the
mixed resin (1303), the second intermedi-
ate volume (1310) configured to hold a re-
mainder (1311) of the mixed resin (1303).

15. Avalve assembly (2000) for inline resin mixing, com-
prising

an exterior valve body (2002) comprising three
input ports (2004) and an output port (2006) and
defining an interior cavity (2008);

an interior valve body (2010) disposed within the
interior cavity (2008) and defining five flow paths
(2012) extending from a periphery (2014) of the
interior valve body (2010) and intersecting at a
central portion (2016) of the interior valve body
(2010); and

acover(2018) secured to the exterior valve body
(2002) to enclose the interior valve body (2010)
within the interior cavity (2008).
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